HF radio & the ionosphere 
— a practical guide 
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RECEiver 
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SPECIFICATIONS 


: input Frequencies: VHF Ch0-= 14 (46. 25 - 273.25MHz) 
UHF Ch.28°- 63 (471-25MHz-- 855.25MHz) 

Intermediate Frequencies: Picture - 36. B75MHz 
Sound #1°-:31.375MHz 
Sound #2.- 31.133MHz- #5 

2nd IF Frequencies: Sound #1 5.5MHz = 

— Souttd#25.742MHz 

Outputs: Composite Video - 1V-p-p into 75 ohms 


»-..-Build our stereo TV decoder and 

-“-you won't have to buy a stereo TV: 
you'll save about $1000 PLUS get.a 
top hi-fi-quality sound that many 
commercial TV's can’t come 





Close to!- : dl af oops ee beer 1.5mV.— 
5 . Speaker outputs - wa max 
Our Stereo TV Decoder also givesyou eombivag VHF/UHF eAudio line outputs - 300mV p-p into 4.7K’ 
coverage: even more reason to keep your VHF TV! Just look at-_ Distortion: Line outputs -3% THD max erally 1%,Speaker cutee. = 


what else you get: 3% THD max nae | a 


~..© 6 preset stations 7 ~ 
‘s e Stereo indicator | ; 
“-_-.® Special bi-lingual channel ~~ : , 

e Exclusive low-drift RF circuitry 

¢ Audio tine outputs(for your hi-fi) 

e Switchable output (channel 0 to 1) : = 3 Cat K-6325 = 


And the built-in stereo audio amplifier makes it ideal for per- 

sonal listening or those hard of hearing. What's more, it can be 
linked to-our Teletext Decoder kit (K-6315): what.a performer! 
‘Sit back.and enjoy the hi-fi quality: who needs simulcast any- 
. way? 

And the best-news Gt all: right now, save $60 on this amazing 

kit! ees =o 
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I NEVER CEASE TO BE AMAZED at the level of technology incorporated in electronic 
products designed and manufactured for use in the home. Everything from the humble 
family TV set, through ‘personal’ portable cassette players to VCRs and ‘home’ 
ogical level only dreamed of a decade ago 
atellites, for example, just a few years ago. 
Musing about the Perth consumer Electronics Show led me into this train of thought. 
the time you read this, I will be attending it, for 


computers, these days encompass a technol 
and rivalling the technology employed in s 


Although the Show will be over by 
the third year in succession, in just a few days time. 


This show is used by the Australian consumer electronics industry as a ‘litmus test’ 
of the market for new products and new market directions. Many firms exhibit products 
which are not due to be launched here until early next year or late this year, at the 
earliest. Through my past attendance at the Perth Shows, I have watched 
on) the development of the CD market, seen radical change in the video 
observed the ‘rationalisation’ of the home computer market, among oth 
the while, I have noted the sophistication of the technology grow in leap 


I wonder what’s in store this year? Next month, I'll let you know. 
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the construction of projects produced by our laboratory or our associates, we are not con- 
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of RS232 interfaces — be 
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COURSES & CAREERS — 
IN ELECTRONICS AND | 


‘COMPUTING — 


A guide to career levels _ 
and tertiary courses ue : 
those contemplating 
joining the electronics or 
computing industries. 


While these articles are currently be- — 
ing prepared for publication, un-— 
foreseen circumstances may affect _ 
the final contents of the issue. 





September 1985 — Australian Electronics Monthly — 5 





OU can bank 
on the Bee. 





Microbee brings direct low cost communications 
to Schools, Homes and Businesses through a 
number of emerging facilities worldwide. With the 
addition of the Telecom approved beemodem, 
any microbee becomes your information window 
to the world. 


Hae OB ak EE 


FLAG INNS 
ravteéet MAIN 78 2S Ex 


1 BUSINESS & FINANCE News, Banking, 
Stocks, Professions 
TRAVEL, TOURISM & TRANSPORT Tours, 
Holidays, Fares, Schedules 


Vietoria Tasmania 
N.S.u. Western Aust. 


MAGAZINE News, Amusements-r Advice, 
Entertainment, Food & Drink, 
VYiatel Advertiser 

S MICROCOMPUTING Downline loading of 
telesoftvare 

MAILBOX, TELEX & TELESERVICES 
Eleotronic Mail, Shoppins-, 
Booking, Orders, Banking 


Queensland 9 N.Territory 
Gold Coast 21 New Zealand 
S$ South Aust. 22 Pacific Area 


16 A.C.T. 
3 The InnClub 

Under-rated Holidays 

Free Night Conditions 

Fiag Rating 

How to Book 

How to Contact Us 


7 ALPHABETIC INDEXES Subjects & SPs 
HOW TO USE VIATEL 

9 AVAILABILITY VARIATION €2-15 MAY? 

eee «6 OHHAT?S NEW & SPECTAL FEATURE 


SOMNONHEALTH BANK SS50a 
NAIN INDEX 


éeGele 3350537a Bo 


Ee WORLD OIL CONSUMPTION 1966~a2 
reenter 


Electronic Banking 
2 Savings and Investments 
3 Noney Market 

Foreign Exchange 

Travel Services 


3 Mm Tannes Nuclear 
53 " 


S Lending Facilities 

7 CBA information services 

8 Small Business and Rural Services 

9 Nevs-Enquiries and Messages 
Return to Viosotel @ Disolainer 


COMMONWEALTH 
BATA 


a nmMyAKING MONEY COME 
TO TERNS WITH PEOPLE 


ci] ie Ne i ee el Fs 
1966 7 & Oe 1 F343 6 
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The beemodem operates at 300 or 1200/75 
BAUD. 
beemodem... $189.50 


Austpac opens the gateway to the world of data 
transmission, offering organisations and individuals 
a window to the world of computer communications 
and data base access, heralding a giant leap forward 
in telecommunications. Networks, a buzz word of 
not long ago are now a reality. Telecom’s Viatel 
Gateway now links microbee’s in Homes, 
Businesses and Schools with Viatel Service 
Providers, offering services, information and goods 
as many as they are varied. The communications 
horizon has indeed increased for microbee users. 
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Viatel, Telecom’s exciting new interactive videotext 
System is now in full operation and even more 
exciting, it’s available on the microbee, Australia’s 
own Educational, Home and Business Computer. 


The Viatel Option is a hardware/software 
modification for any microbee, that used in 
conjunction with a 1200/75 BAUD beemodem 
will bring information, banking, news, weather 
reports, software and much, much more into your 
school, home or business for not much more than 


the cost of a local phone call... Microbee/Viatel 
Option. . .$49.50 


By utilising the existing telephone network, Viatel 
gives domestic and business users instant access t 





information and services available through the 
central Viatel computer. 


Information is received through your microbee Telecom Viatel does more than just provide you 
personal computer fitted with the Viatel Option. with information. It also lets you act on it. Imagine 
You can even have a printer connected to your the convenience of being able to place orders, 
microbee. confirm bookings . . . even make payments through 


the system. And you’re not limited to 

communicating just with the people who provide the 

information. You can also Send messages to other 
Press a key on your microbee and you enter the Viatel ee rs. And : emember, with Viatel, all Mo 
Viatel system. Enter your personal password and Communications are instant and confidential. 


you get the index. From here you can call up 
information from hundreds of different sources and 


see it displayed on your screen. It’s that simple. You can bank, Shop, learn and exchange ideas on a 
A registered Viatel user can enter the system from microbee, fitted with the Viatel Option. What’s 
anywhere in Australia for the cost of a local phone more, you can first store, then retrieve a number of 
call. 24 hours a day. All you need is your password screens of information for use later when off-line. 
and in most instances, a standard telephone service. This particular feature will Prove a real boon to 


those monitoring exchange rates, weather patterns, 
stocks and commodity prices. 


ANZTELL 





% TRE GS 
Po. CONT aS Po Gen tae 
S VERTEL 


® for enguiries eo 
ANSTELL « Vice. 
Ste) Trdeuck RHE 





Already in use in Western Australian Schools, 
microbee’s with beemodems are linking together in 
information exchanges and Speeding up inter school 
communications. 







Designed and manufactured 
in Australia by 
Applied Technology 


CC 


PHONE ORDERS 
bankcard ACCEPTED 


@ N.S.W. 1 Pattison Ave, Waitara 2077 Phone (02) 487 2711 - 
2/956 Hunter St, Newcastle West 2302 Phone (049) 61 1090 
®@ VIC. 50-52 Whitehorse Rd, Deepdene 3103 Phone (03) 819 5288 
@ W.A. 141 Stirling Highway, Nedlands Phone (09) 386 8289 
wm © S.A. 117-119 Gouger St;, Adelaide 5000 Phone (08) 212 3299 
® QLD. 455 Logan Rd, Stones Corner 4120 Phone (07) 394 3688 
= @ FACTORY Koala Crescent, West Gosford 2250 Phone 
(043) 24 2711 — microbee educational technology 
a centre ® Unit 2, Eden Park Industrial Estate, 31 
Waterloo Rd, North Ryde 2113 Phone 

(02) 888 9940. 
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Ou Can come on an incredible 

journey, not to the future, but to 
a technology available today for 
innovative electronics users. Philips, 
custom design and manufacture right 
here in Australia, both hybrid circuits 
or custom |.C. chips, to suit your 
budget and product concept. 

Access to reliable hi-technology 
at very competitive cost even in 
modest production quantities. 

Tell the Philips Elcoma designers 
what you are trying to achieve and 
they will create for you a unique 
microcircuit solution. Perhaps you 
already have a design. That’s where 
Philips 50 years of continuous 
production experience in Australia 
will ensure an efficient result. 
Naturally, your product design 
security is always assured and the 
resulting microcircuit is exclusively 
your own property. 

Philips years of practical 
experience in computer aided design 
(CAD/CAM) will get you off to a good 
start. Your new electronics package 
will require little space, will improve 
reliability and the performance of 
your “new product.’ At the same time 
it will provide you with more features 
and added benefits for your 
customer, and protect your design 
against “copycats”! 


Electronic 
Components & 
Materials 


Imagine the new 
business opportunities 
with Philips 
custom microcircuits 


The time it takes, from engineers 
briefing to delivery of your first __ 
electronic microcircuit or micro sub- 
assembly, will pleasantly surprise 
you. Design sampling and testing 
may be as little as 8 to 10 weeks for 
hybrid circuits. More advanced 
custom “monolithic chip” designs will 
take longer, depending on the size of 


the chip and complexity of the design. 





Send off the coupon today or 
call Philips Electronic Components & 
Materials to get the ball rolling on the 
improvements you'd like to make to 
your product. 


Sydney (02) 4393322 
Melbourne (03) 5243333 
Adelaide (08) 2430155 
Perth (09) 2774199 
Brisbane (07) 440191 


2 mek: alectronite IN AUATHE 


I'd like to explore the benefits of Philips microcircuits in my products. 


I My area of interest Is 


Name: 
Organisation: 
Address: 
Postcode: 


I Send to: Philips Elcoma, 11 Waltham Street, ARTARMON, N.S.W. 2064. 


AEM 


Phone: 
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CSIRO shifts its 
research 


N 
Y 


KS weds NS 






priorities — 
some good 





news for Aust. 





electronics 


I Nn announcing new research priorities for the CSIRO, 
the organisation has singled out eight highest priority 
research topics for CSIRO’s manufacturing research, a num- 
ber of which focus directly on the local electronics industry. 


Among the highest priority 
topics identified are: 


® selected microelectronic 
devices and communication 
technologies, _ particularly 
devices for satellite communica- 
tions; and @ application of 
computer technology and 
microelectronics to industrial 
processes. Both require custom- 
designed, purpose-built, small 
volume runs of high added-value 
product. 

Other high priority topics 
identified which hold promise 
for the Australian electronics in- 
dustry are: new instruments and 
technologies for environmental 
monitoring and mineral explo- 
ration, and advanced technolo- 
gies for process and quality 
control, including new industri- 
al measurement systems. 

The criteria applied to deter- 
mine the CSIRO’s highest priori- 
ty manufacturing research 
topics are spelled out in a re- 
cently released report, CSIRO’s 
Manufacturing Research: Policy 
and Priorities, June 1985. 

The CSIRO’s research in the 
identified areas is being built up, 
mainly by redeployment of 
resources within the organisa- 
tion. Some 330 professional 
staff, around half those engaged 
in manufacturing research, are 
already working within the 
highest priority areas. 

The CSIRO has also com- 
menced production of a series of 





booklets titled Research for Aus- 
tralia, the first two in the series 
being released in Canberra re- 
cently dealing with ‘Advanced 
Materials’ and ‘Energy’. The 
booklets were launched by the 
Minister for Science, Mr Barry 
Jones, who said: 

‘‘These readable, comprehen- 
sive and well illustrated guides to 
CSIRO research show how the 
Organisation’s activitites mesh 
with the total national effort,” 
Mr Jones said. 

‘They give details of its major 
collaborative work with other 
researchers and provide CSIRO 
contact points, laboratories and 
Divisions that can give more in- 
formation.”’ 

The other titles in the series 
are: Agriculture; Biotechnology; 
Building and Construction; Con- 
servation and the Environment; 
Eating, Working, Living and 
Health; Fisheries; Food; Forests 
and Their Products; Manufac- 
turing Industry; The Minerals 
Industry; Radio Astronomy; 
Oceanography; Water; Weather 
and Climate; Weeds and Pests; 
and Wool Textile Research. 

The rest of the booklets will be 
released at intervals over the 
next 12 months. They can be ob- 
tained at $7 plus $1.80 packing 
and postage from CSIRO 
Research for Australia, PO Box 
4615, Melbourne Vic. 3001. 


SW 


Ww 
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The Chairman of CSIRO, Dr Paul Wild (left) and the 
Minister for Science, Barry Jones, discuss the first two 
booklets in the ‘Research for Australia’ series at their 
launch in Canberra recently. 








@ The Dindima Group of 
Vermont, Victoria. has 
released details of a ‘surge 
network’ instrument. model 
PQ, that produces both sur- 
ge waves specified for use (?) 
on Telecom lines (10 x 160 
uS to 1.5 kV and 10 x 560 uS 
to 800 V), plus the required 
ac line surge of 2 x 10 uS 
to 2.5 kV. Details from Din- 
dima, (03) 873 4455. 
















® Take an optic at this 
stripper! — the headline to 
the press release might have 
said, but PR writers are 
trained to have no sense of 
humour. However, the press 
release did have something 
interesting to say about a 
Siemens precision stripping 
tool for optical waveguides. 
Apparently, previously used 
tools designed for industrial 
use have blade apertures of 
0.25, 0.6 and 0.8 mm — too 
large for the newer optical 
fibres. The new Siemens tool 
has a blade aperture of 0.18 
mm, allowing it to be used 
for stripping fibres with a 
glass diameter of 140 
micrometres and a primary 
coating thickness of 190 to 
300 um. The tool is quicker 
to use than existing tech- 
niques, says Siemens, and it 
‘weighs only 30 grams. 



























QUICKIES 





@® The government's tax 
‘cart’ rolls on. squashing 
moss and assorted fungi in 
its path. But it’s not all bad 
news for those not ‘in the 
cart’, as the newspapers are 
inclined to say. Electronic 
toys that make ‘musical’ 
sounds will attract a lower 
tax rate than before, accord- 
ing to the government’s 
white paper, while clock- 
work ‘musical’ toys will at- 
tract a higher tax. I suppose 
it's a concession to the 
march of technology — or 
maybe the July of technolo- 


8Y. 


® Cooper Tools — the 
Weller soldering iron people 
— has wrapped up the joint 
market. Not content with hot 
joint technology, they em- 
braced cold joint technology 
some time ago when Coop- 
er Industries acquired the 
Wire-wrap business. of 
Gardner-Denver. This busi- 
ness was recently trans- 
ferred to Cooper Tools who 
can now blow hot and cold 
on joints throughout the 
electronics production and 
telecommunications indus- 
tries with irons for the form- 
er and wire-wrap tools for 
the latter. Cooper Tools is 
headquartered in Albury 
NSW, ph: (060) 21 5511. 
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DATELINE: TSUKUBA, JAPAN, THE INTERNATIONAL EXPOSITION, 1985 





Sensory overload 


or, how I learned fo stop worrying 


and love the Jumbotron 


Richard Pakalnis 


The International Exposition at Tsukuba, near Tokyo, has attracted 
exhibitions from nearly 5O countries the world over and some 20 
million visitors are expected. The organisers expect the expo to 
deepen people’s knowledge and understanding of science and 
technology in the world of today and its impact on the world of 
tomorrow. Here is one (lay)man’s impressions. 


HOW DOES ONE describe in a short article the concept and 
the enormity of The International Exposition, Tsukuba, Japan 
1985? 

Some while ago, I jokingly suggested to Roger Harrison that 
when I was in Japan I pop into the expo at Tsukuba and send 
back a short report with a few pictures. I thought it would 
be a quick few days and that would be that. But what I en- 
countered was an exposition of enormous proportions. An 
exhibition set on 252 acres, lasting 184 days with 47 foreign 
countries, 37 international organisations, 28 domestic cor- 
porations with a budget of 534 Billion Yen (A$1 = Y160) and 





‘ 
x 
= 


It was just people, people, people and queuing, queuing, 
queuing. 


Life in the 2ist century 


Tsukuba is a satellite city one hour away from Tokyo and 
is the third Japanese city to host an exposition in the last 
twenty years. The organisers of Tsukuba Expo ’85 selected 
the theme “Dwellings and Surroundings — Science and Tech- 
nology for Man at Home” because they felt it encompassed 
several aspects that they felt crucial to improving the quali- 
ty of human life. The exhibition offers an opportunity to show 
visitors from Japan and overseas Japan’s vision in the use 
of science and technology in the next century. The exposi- 
tion is also expected to deepen people’s understanding of 
science and technology. The organisers were particularly 
eager to foster such understanding among the young and at- 





tract talented young minds to careers in fields connected with 
science and technology. 

Among other reasons, too esoteric to mention, the or- 
ganisers state also that the exposition offers an opportunity 
to use advances in technology to shape a new civilisation. 
This ‘renaissance’ would involve several aspects of contem- 
porary life, such as architecture, the dissemination of infor- 
mation, lifestyles, urban planning and energy. 


Electronics and the future 


I came away from being two days at the show and still only 
seeing over half of it but I saw enough to give me a new per- 
spective of the world that we live in and I can only simply 
say that Australian industry had better embrace this new 
technology pretty damn quickly. 

While at the expo I couldn’t help but recall passages I had 
read from Alvin Tofler’s ‘“The Third Wave” and another book 
of the same ilk, John Naisbitt’s ‘‘Megatrends’’. (Both are re- 
quired reading for any person contemplating their future.) 

The Japanese are information mad. It is this information 
technology that is going to be sold to the world. I felt that 
if Australians didn’t urgently shift their priorities and start 
teaching our young about this information society and the 
shift away from industrialisation we might as well make New 
Zealand’s David Lange our Prime Minister and all of us can 
go back to the farm. Newsweek magazine estimated that 
“from 50 to 75% of all U.S 





Just a quiet corner of the 250 acre site. National 
Panasonic’s stand is the one at left with the cone on top. 
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placed by smart robots before the end of the century”’. 

Iam no purist and have no hesitation in lumping electron- 
ics, computers and robotics together. That to me is all tech- 
nology. Science, to me, represents the search for the 
fundamental truths about our environment and our begin- 
nings. (Any Carl Sagan fans out there’). 

Judging by some of the larger corporations’ exhibitions 
there seems to be an environmental conscience developing. 
(I certainly don’t believe in total altruism, but a few healthy 
public outcries sure helped). But cynicism aside, the Tsuku- 
ba expo was an eye-popping combination of visual and au- 
dio feasts. The exhibits dealt with all manner of social and 
technological information; from fire and food to visions of 
21st century biotechnology; new media with tele-shopping, 
home banking and smart credit cards (already in full produc- 
tion); visions of mass transit systems in search of new mo- 
bility; colour, sound, people everywhere. Somehow it was 
all like a tonic and gave me a new optimism. 

I am not sure that what I am about to say is a critiscism, 
but 95% of the exhibits were in Japanese. If the message was 
a selling piece I don’t think I missed much. But informative 








pieces in English would have been helpful. Then, I console 
myself with the fact that there are 120 million Japanese and 
only one of me 


Australia 1988 


I might take this opportunity to tell you that Brisbane is the 
host city for the world expo in 1988. Its theme will be Leisure 
in the Age of Technology. I mention this in passing because 
I was really proud of the way Australia was portrayed to the 
rest of the world at Tsukuba. Our pavilion was outstanding. 

After speaking to several members of the Australian con- 
tingent it was easy to see why they were so homesick. The 
audio-visual presentation filled me with great nationalism 
and I spent the next four weeks running around thumping 
my chest yelling ‘I’m Osetarian, I’m Osetarian’. 


Customs 


Anyway, back to the show. Much has been made of the 
Japanese custom for patience and gentility. That holds true 
while they wait in the queue, but when the door opens to let 
everyone in the theatre ... hold onto your hat! It’s a sight p 





Love that Jumbotron! It’s the world’s largest TV, made by the Sony Corporation. The screen is 40 metres wide by 25 metres 


high! The white figure shows comparison to human size. 
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to behold. After standing one hour or more for nearly every 
exhibit that had a film presentation I’m not sure I blame them 
for trying to get a seat. They have had lots of practice on their 
subways ... Let me assure you. 


All too short 


My intent is not to give a blow-by-blow description of the 
expo, more the observations of acommon man in a very tech- 
nical world. Impressions and feelings and some facts may 
help to give a small understanding of what we are to expect 
from the future. There will be many articles written about 
expo, many touristy and many technical. Read all you can. 

However, the dichotomy (one of Roger’s favourite words) 
of it all is that my senses accepted all this without any pre- 
conditioning which led me to coin the phrase ‘sensory over- 
load’. It was a good feeling to recapture that childhood sense 
of wonderment again. 

What impressed me most of all? 


How | stopped worrying ... 

After spending an all too short four weeks in Japan, it’s not 
hard to understand why the ‘Jumbotron is the ichi-ban (trans- 
lates as: No. 1) TV of them all. The Japanese have their TVs 
going everywhere, in fruit barrows, restaurants, taxi-cabs and 
even embedded in concrete lamp-posts in the street! 

The Sony Corporation’s contribution to the show is the ex- 
hibition of the world’s largest television. The Jumbotron 
stands alone in a park impressing one and all with its huge 
25x 40 metre screen.So how does a television that is 10 000 
times larger than a 20-inch home television work? 

By applying already proven digitisation techniques, Sony 
invented the Trini-Lite, a luminious element which emits the 
primary colours of red, green and blue. These units meas- 
ure 8 x 4.5 x 2.5 cms (about the size of a cigarette pack). Put 
150 000 of these together, computerise the control of the pic- 
ture signal from the control room to the screen (optical fibres) 
and Viola! 

During the daylight hours the picture is extremely clear. 
At night however, it is outstanding. One big problem though 
... It attracts every moth in the area! (That’s a lot of moths). 


Big visuals — big audio 

Big TVs rule OK?, but the most dominant feature of the 
Japanese exhibitors was their use of film. Film with big, big 
screens and big, big soundtracks. Whether it was the much 
improved 3-D film process or Showscan (a “‘super reality”’ 
film process) the sound levels were too high for comfort. 
‘Visual impact must have audio impact’ is the thinking here. 
Apart from this triviality, the film presentations were out- 
standing. The principles of 3-D are well known to you, though 
this was my first exposure to the Showscan system. 

Cast your minds back for a moment to such films as “2001; 
A Space Odessey”’, ‘Close Encounters of the Third Kind”’, 
“Startrek’’, “Bladerunner” and “‘Brainstorm”’. It was a gen- 
tleman by the name of Douglas Trumbull who was the wiz- 
ard who created those amazing special effects and is the 
creator of the Showscan system. 

Trumbull took a normal 70 mm film format and started to 
experiment. Questioning the merits of using 24 frames a se- 
cond speed (which was not selected for any reason but be- 
came the industry standard), Trumbull started to increase 
film speeds while studying the psychological and medical 
consequences. He found that response intensity reaches its 
peak at 60 frames a second. Images become vividly clear and 
precise. Couple this with a giant 11 x 24 metre screen (which 
covers the complete field of vision) and a 23-speaker, six- 
channel Dolby sound system, and you can start to appreci- 
ate a visual and auditory overload at 120 decibels. 

Unlike 3-D in which the images tend to jump out at you, 


Showscan tends to draw you into the movie. What in effect 
happens is that the human brain accepts what it sees as reality 
and therefore elicits much stronger responses. Makes you 
think a little about that ... doesn’t it? 

While we’re on the subject of clarity, there were high defi- 
nition 40-inch TVs scattered all over the expo. Having dou- 
ble the scanning lines of normal television (1125 as opposed 
to 525) I found the picture startlingly clear. Doubtless you’ve 
read reviews about it already. When we have them for com- 
merical sale in Australia, I’m buying one! 


Robots, robots, robots 


All-singing, all-dancing, all-balancing robot shows; I sat 
through a Walt Disney style robot show and suddenly felt 
like I’d seen all this before. Perhaps I’ve been and become 
a little too jaded over the years, but I found that the ‘cutsie’ 
image created for the machines a little too saccharine. But 
one must remember that events such as this go a long way 
towards dispelling fear and loathing of technology for the 
kids in the audience. | 

I felt a bit more comfortable when I watched Toshiba’s in- 
dustrial robots ‘strutting their stuff’ (so to speak). On a cen- 
tral but simple stage six industrial robots performed the 
seemingly easy task of spinning tops, passing them around 
to each other and performing in what can only be described 
as a Classical demonstration of dexterity and precision. 

Under the watchful ‘eye’ of a multijointed inspection robot, 
they (they?) made the tops walk tightropes and balance on 
sticks. They also passed the tops to each other and balanced 
them on the edge of a Samurai sword. 

This may not sound earth shattering but what was being 
demonstrated was an 8-jointed robot with 18 degrees free- 
dom of movement, said to be the first of its kind in the world. 
It is capable of tracking complicated and curved paths to 
reach into and through spaces too narrow for people. The 
arm has 104 sensors and a high performance CCD (charge 
coupled device) camera at its extremity. The end result be- 
ing an assembly robot system with visual sensors that can 
carry out complicated operations in co-operation with each 
other. 

I left this exhibition feeling very glad I was not a process 
worker. 


Sayonara 


New prosperity for the world will hopefully lead to the reduc- 
tion of expansionism and we may just survive this decade 
if nobody gets trigger happy. Then, I think, science and tech- 
nology will be fully utilised to make life for mankind as hap- 
py and fulfilling as is its birthright. 

International expositions such as this foster the interna- 
tional exchange of information and help to drop the barri- 
ers to cultural exchange. I enjoyed the whole thing immensely 
after shaking off some old concepts. 

What’s that Roger — an audio show in Germany? Sounds 
interesting — catch you later! a 


RICHARD PAKALNIS 


Richard Pakalnis was the Microbee columnist on Your Computer 
magazine from 1982 through 1984, apart from his ‘normal’ job 
as advertising sales manager with YC. He cut his teeth in jour- 


nalism the hard way. Richard is currently on an extended over- 
seas work/study/holiday tour and we confidently expect he will 
contribute further reports on overseas events of interest from 
time to time (... otherwise you'll have precious little funds in 
your bank acount when you return, eh, Richard?) 
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KIKUSUI OSCILLOSCOPES: 


Here is a fabulous opportunity to own a top-quality, high performance oscilloscope from one of the 
world’s leading CRO manufacturers, Kikusui. Save hundreds of dollars on the normal retail price 
— an offer exclusive to readers of Australian Electronics Monthly. 

Emona Instruments of Sydney, in conjunction with the publishers of this magazine, is making these oscilloscopes available 


as a special offer exclusively to readers of Australian Electronics Monthly. The magazine is acting as a clearing house 
for orders. 





x Offer closes last post 30th November 1985 
Choose from analogue or digital — 








® 60 MHz/3-channel delayed- ® Digital storage/20 MHz 
sweep model COSSO60A 2-channel model DSS5020 
Emona offer a two-year 
warranty on all oscilloscopes, 
backed- up by Kikusui. 
Full warranty details 
are available from 
COSSO6O0A Features: DSS5020 Features: 
on ; Digital Storage 
© Dome Mesh CRT. 12 kV ® Built in Delay-line ® Ahigh resolution made possible ® Roll function for continuous 
Acceleration potential ® 6 inch Rectangular flat faced by the 8 bit vertical and 1024 word observation of a waveform. 
® 3 Channels CRT with internal Graticule horizontal axes. ® A built-in jitter-cancelling circuit. 
® 1 mV/DIV 20 MHz (at x 5 MAG) © Dynamic Bias Circuit ® maximum sampling speed: ® 1024 word reference memory. 
® Maximum sweep speed ® Linear Focus Circuit _ 1 megasample/sec. ®@ Store interval function 
5 ns/DIV (x 10 MAG) @ 2 Channel X-Y Operation © Effective handwidth: dce-400 kHz. Won Storage 
® Continuous, Simultaneous ® Variable Hold-off function @ Sine and pulse interpolation g 
Delay Sweep Function (with ® ADD Mode functions. @ A 2-channel oscilloscope with a 
two time bases ® Trigger level Lock Function ® Enlargement of stored waveforms. dc-20 MHz bandwidth. 
® Alternate Sweep Function ® Newly designed TV @ Pretrigger function for observation ® maximum sweep time: 50 ns/div. 
® Trigger Function in Vert Mode ® Synchronisation Circuit of the phenomenon preceding ® maximum sensitivity: 1 mV/div. 
® Multi-Mode Display ® CH1 Signal Output triggering. ® Trigger function with a level lock. 
*COS5060A 60 MHz/3-Channel Input probes are included *DSS Digital Storage/2-Channel 
$1490.00 exc. sales tax SPECIAL BONUS! $1650.00 exc. sales tax 
— save $236! The first 30 orders received — save $283! 
$1766.00 inc. sales tax will get a 3¥2-digit Escort $1952.00 inc. sales tax 
This instrument’s normal retail price is Multimeter thrown in, This instrument’s normal retail price is 
$1726.00 exc. sales tax, $2006.16 with tax. -_ totally free of charge! $1933.00 exc. salestax, $2242.28 with tax. 





HOW TO ORDER Please supply: 


Cut out, or photocopy, and complete the coupon. Send it together with 
your cheque, money order or credit card details to: Sales Tax No ..................(if applicable) 


‘Kikusui CRO Offer’ Please add $20 for packaging, delivery and 
Australian Electronics Mo nthly insurance for delivery anywhere in Australia 
PO Box 289, WAHROONGA 2076 NSW TOTAL COST:... cc ccccscccrescess 


*Please make cheques or Money Orders payable to: I enclose payment by: 


‘Australian Electronics Monthly’ Money Order [| Cheque* [| AMEX LU 
Bankcard |_ Mastercard L | Visa [| 


Delivery: Please allow up to four (4) weeks fromreceipt Credit Card No: Expiry date: 
of payment for delivery to be effected. Cheque or Money Order No: ...........+eeecceeeees 


(Unsigned orders cannot be accepted) 


Address 





*If you would like to inspect either of these oscilloscopes, call into our office any weekday during business hours. We’re 
located at: WB Building, Cnr Fox Valley Rd and Kiogle St, Wahroonga NSW. The entrance is in Kiogle St. 








UNBELIEVABLE SPEAKER 
BARGAIN 
PIONEER 4” 8 OHM 
10 WATT SPEAKER 
NORMALLY $5.95 ea 


SAVE A MASSIVE $4.95 


MINIMUM BUY 4 pcs 
Cat. AS-3025 


Packing. 


——— 
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PIONEER SURPLUS 


ECONOMY TWEETER 
Normally worth about 


Limited Quantity 
Cat. CT-2000 





We have made a bulk purchase of DISTRESS 
STOCK SPEAKERS, and can offer you the basics 
for some speaker kits at ridiculous prices. 


GRILLED MIDRANGE 
AND TWEETER 


Two really nice Pioneer matching speakers. Put them 
with a crossover $12.95 ea Cat. CX-2615 andwith 
one of the woofers on this page for a fabulous 
system, which would handle up to 50 watts RMS, 
depending on the woofer chosen. 


TWEETER at. 17-2005 
USUALLY $6.95 ea 
MIDRANGE at. cM-2078 
Usually $14.50 ea 

BUY 2 OF EACH FOR 


Almost the cost of the 2 tweeters 


Sorry No PIC 
available for tweeter 





GREY MIDRANGE & 
TWEETER 


Basically the same specs as the grilled ones, except 
both speakers have square grey frames. 


TWEETER at. c1-2040 
USUALLY $5.95 ea 
MIDRANGE at. cM-2042 

USUALLY $12.50 ea 


BUY 2 OF EACH FOR 


More than the two tweeters! 


DIP SP IP PI? D3? I) 
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PLEASE NUTE: Due to weight add extra $f Post & 













NEVER TO BE REPEATED 
PIONEER 6°’ WOOFER 
4 OHMS 


Another huge scoop once only purchase. Ideal 
woofer for cars, or asmall speaker box, or even two in 
a tower box. 

% Power Rating 15 watts RMS * Nominal Resonant 
Frequency 40-45Hz * Nominal Sensitivity 97dB/W 
% Response Range fo - 4,000Hz 


THAT'S CRAZY. Limited Quantity. 
Cat. CW-2105 





TOO MUCH MIDRANGE OR 
HIGHS? Ifthis is your problem put one of each 


in line with your speakers. They are easy to install 
and come with wiring instructions. Power handling 
80 watts RMS system power. 






1 TWEETER Level Control and 1 MIDRANGE 
Level Control for 


THAT’S 2 for 1 oF 12 PRICE 
Mid Control Cat. AC- 1680 
High Control Cat. AC- 1682 


MANUFACTURERS / 
WHOLESALERS!! 


Turn your surplus stock into cash!! 
Jaycar will purchase your surplus stock of components 
electronic equipment or traded-in gear in good 
condition. We are continually on the lookout for 
sources of prime quality merchandise that can be 
resold to electronic enthusiasts. 


Tweeter 


PIONEER 12° 
GUITAR SPEAKER 
65W RMS 


Strictly limited quantity. Crazy price. They won't last. 


Cat. CG-2381 
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PIONEER DOME 


LESS THAN 172PRICE 
A dome tweeter for under $10! Ridiculous! Only 250 
available. 


Cat. CT-2020 


ei 


« Impedance 8 ohms * Power rating 25W RMS - 
100W RMS system power * Crossover frequency 
2000Hz *& Sensitivity 95dB/w 2 metre * Frequency 
range 2000 - 20,000Hz 
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PIONEER HORN 
TWEETER 


Great sounding black anodised square metal horn. 
Two together sound great. Limited quantity. 


Cat. CT-2014 








*% Impedance 8 ohms * Power rating 12W RMS - 
system 60W RMS ¥* Crossover frequency 2000Hz 
*% Sensitivity 101 dB/w % metre * Frequency 
response 2000 - 20,000Hz 


TRiINAURAL 
STEREO SPEAKER SELECTOR 
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MOTOROLA PIEZO TWEETER 
BARGAIN! 


This Hi Fi high power tweeter is a surface mount, 
cone dispersion line source unit that is fitted with its 
own grille. The use of high temperature materials in 
its construction means it can be used in automotive 
applications. Two piezo units provide a wide (90°) 
dispersion horizontally with a narrow dispersion 
vertically. Sensitivity is 98dB @ 2.8V @ Y2m. 
Frequency response easily goes out to 40kHz. 

The KSN-1071 normally sells for a very reasonable 
$24 each (pre-devaluation). While stocks last this 
unit is available from Jaycar for the ridiculously low 
price of $972.95 eaeh! A high quality, high 


power Hi Fi Tweeter for a prayer! 
Cat. CT-1918 








APOLOGY 


In our July ads we advertised that our Salvage 
Warehouse was at Concord. By the time the ads 
hit the streets we had had a change of plan and 
the stock had been moved to GORE HILL STORE. 
We apologise for any inconvenience caused. 





INNERBOND 


Innerbond is the ideal substance for lining the 
insides of speaker cabinets. It has excellent damping 
properties and is clean and non-irritating. Comes on 
a roll approximately 900mm wide. Thickness is 
25mm. 

Cat. AX-3690 


GRILLE CLOTH 


High quality, acoustically transparent grille cloth is 
ideal for protecting those expensive drivers - but 
making sure all the sound gets through. Comes ina 
1.5 x 1 metre roll. Black in colour. 

Cat. CF-2752 
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7 WAY SPEAKER 
SWITCH 


This stereo speaker switch will enable you to select 
any combination of three pairs of speakers. Comes 
complete with wall plate. Has easy to connect screw 
terminals. Full instructions supplied. Separate switch 
for each pair of speakers. Not the cheap rotary switch 


type. 
Cat. AC-1676 


AT LAST! A low cost 10 

Amp Digital 
Multimeter with 

transistor test facility 


Digital multimeters are very popular these days but 
good quality ones with 10 amp scales generally cost 
well over $100. We think that is too expensive so 
we've decided to do something about it. 

Jaycar is pleased to announce a direct import digital 
multimeter with sensational specifications at an 
unheard of price! 

Check the specs: 

















DC VOLT O.1mV - 1000V 
AC VOLT O0.1mV - 700V 
DC CURRENT _ —— — luA- 10A 
AC CURRENT ee 1uA - 10A 
RESISTANCE 2 0.1 - 20 Mohm 
CONTINUITY __—_ less than 30 ohm @ 1mA 
hFE TEST —_—s*O-1000 10uA 2.8V NPN/PNP 
DIODE TEST ImA 





Basic accuracy of Volts, Current & resistance is 
between 0.5 - 1.2% depending on range. 
DIMENSIONS ____ 170(H) x 90(W) x 35(D)mm 
FEATURES 

* 0.5" high digits 

* High quality probe set supplied! 

% Vinyl carry case supplied! 

*® Built in tilting bail! 

* LED & buzzer continuity test! 

% Precision thin film resistors 

used for long term accuracy! 

* CMOS logic. 1000-2000 hours battery life! 

* Single function range switch 

* Complete with battery, spare fuse 
(2AG) and‘ instruction manual , 
%*& Protected ON/OFF switch! @ 
* Auto polarity 

% Protected 

* Floating decimal point 
Cat. QM-1530 


SPECIAL 
INTRODUCTORY 


PRICE 
$79.95 









SENSATIONAL 
PRICES ON 
5000 AMP-SYSTEM KITS 


Check the special prices for the famous 
ETI 5000 series deal of a lifetime. . . 


FAMOUS JAYCAR 


‘BLACK MONOLITH’ 
SERIES AMP 


NORMALLY $339 


THIS MONTH 
$299 


SAVE $40 


For further savings check the package 
deal below. 


FAMOUS JAYCAR 


‘BLUEPRINT’ 
5000 SERIES PRE-AMP 


NORMALLY $319 


THIS MONTH 
$275 
SAVE $44 


Check below for package price further 
savings. 


Incorporating ELECTRONIC AGENCIES 


NUMBER 1 FOR KITS 


MAIL ORDER HOTLINE (G2) 747 1888 





AT LAST! Alow cost 10 
Amp Digital 
Multimeter/ 

Transistor Tester & 
Capacitance Meter! 


Jaycar is proud to announce a genuine low cost high 
performance combination Multimeter/Capacitance 
meter for the enthusiast! This unit is all the most 
commonly needed test gear rolled into one! 
Similar units are on the market to sell from around 
$150 to over $200. Why pay more when you can get 
a Jaycar direct import for less? 


DC VOLT O.1mV - 1000V 
AC VOLT een ee es O.1mV - 700V 
DC CURRENT _ 1uA- 10A(20A max 30 secs) 
AC CURRENT 1uA - 10A(20A max 30 secs) 
RESISTANCE _ 0.1 - 20M ohms 
CAPACITANCE __————CSsS—sOX pF - 20UF (2%) 
CONTINUITY __ less than 30 ohms © 1mA 
hFE TEST _ __, -0-1000, 10uA 2.8V 
DIODE TEST ____ _____ 1mA (Buzzer & LED) 
FEATURES: 


* 0.5" high digits 

* High quality probes supplied! 

% LED and Buzzer continuity test 

% Precision thin film resistors for long term stability 
%* CMOS logic. 1000 - 2000 hours battery life! 

%* Meter protection. Fused 

%* Complete with battery, quality probes, spare fuse 
* Floating decimal point 

% Auto polarity 

%* Impact resistant case 

Cat. QM-1540 


INTRODUCTORY PRICE 





FAMOUS 1's 
OCTAVE GRAPHIC 


EQUALISER 
5000 SERIES 
NORMALLY $199 ea 


THIS MONTH 
2 for $319 


SAVE $79 


For further savings check below. 


THIS SPECTACULAR 
PACKAGE DEAL 





PACKAGE DEAL 1 
5000 ‘Black Monolith’ Power Amp 
5000 ‘Blueprint’ Pre-amp 


TOGETHER FOR ONLY $5550 
SAVE over $100 
on normal prices 


N.S.W. 


PACKAGE DEAL 2 






© 
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SYDNEY: 117 York Street. Tel: (02) 267 1614 
CARLINGFORD: Cnr. Carlingford & Pennant Hills Road. Tel: (02) 872 4444 
SHOWROOMS CONCORD: 115/117 Parramatta Road. Tel: (02) 745 3077 

HURSTVILLE: 121 Forest Road. Tel: (02) 570 7000 


PROGRAMMABLE 
MOBILE ROBOT 


Features: % 4 bit microprocessor controlled * 3 
speed gears selected by programming through micro 
%& Can travel in 4 directions plus angles and curves 
%& Has lights and audio * Complex routines can be 
easily programmed (up to 48 commands long) 
Cat. XR-1024 


ONLY $49.95 





MIXERS BACK IN STOCK! 


These are sophisticated mixers that have excellent 
specifications - SEE PAGE 86 of our 1985 CATALOGUE 
for full features and specs. 


STEREO AUDIO MIXER 


Cat. AM-4200 


ONLY $125.00 
PRO-QUALITY CONSOLE 


Cat. AM-4202 


ONLY $399.00 













5000 ‘Black Monolith’ Power Amp 
NORMALLY $339 
5000 ‘Blueprint’ Pre-amp 
Normelly $319 
5000 Series “3 Graphic Equaliser 
Normally $398 


NORMALLY $1056 


THIS MONTH YOU 
GET THE LOT FOR 


$799 
A MASSIVE 
SAVING OF 
$257.00 


te 


lye eR 


Freight by Comet anywhere in Australia $13.50 
NOTE: If demand temporarily exceeds our ability 
to supply kits we may part ship. This will get you 
started on what is after all a fairly ambitious project 


aie only honour the prices, however, if you order 


THE ULTIMATE CAR 
THEFT DETERRENT 


The most sophisticated car alarms these days use 
ultrasonic sensors inside the cabin of the car to detect 
unauthorised entry. If the perimeter sensors fail the 
ultrasonic gets them as a second line of defence. It is 
virtually impossible not to trigger them once you are 
inside the car 

Jaycar has made a scoop purchase of the UK made 
AT-90 Ultrasonic Detector Module. This unit is basi- 
cally a proximity detector which connects to your car 
alarm system 

When the AT-90 is installed it fills the inside of the car 
with a steady pattern of ultrasound (ignition off, car 
closed). A movement within the vehicle or disturbance 
of windows or roof causes a disruption to the pattern 
and the AT-90 sends a signal to your main car alarm 
triggering it. 


JAYCAR SELLS THE KIT 
FOR $55.00 
BUT - you can add a 
built and quaranteed 
AT-90 to your alarm 
system TODAY for only 


$24.50!1! 


Cat. KJ-6665 





SAVE $30.50 


SX -2000 Full Featured 
Electronic ignition 


The SX-2000 is the UK based Sparkrites best ever 

selling electronic ignition. It is a reliable Transisto: 

Assisted Ignition design with very high performance 

® Static timing light 

® Anti-theft disable switch 

® Instant conventional ignition switch over 

@ ‘Systems Functioning” lamp indicator 

® Inbuilt heatsink 

@ Special mounting clips attach straight to coil 
(Patented feature) 

@ Easily transferred from car to car. 

At $59 Jaycar consistently runs out of the KIT versior 

of this ignition ALL THE TIME. This unit is not a kit but 

the fully BUILT AND TESTED version. So when we tell 

you the price you will be thoroughly astounded! 


FOR SEPTEMBER this unit 
is onty $39.5088 


Hurry! Stocks are limited! 


Cat. KJ-6650 Ss VE $20 


ELECTRONIC IGNITION 


SENSATIONS! 
SPARKRITE SX-500 


Jaycar has made a massive scoop purchase ofa great 
little Transistor Assisted Electronic Ignition. It is nota 
kit. It is fully built and tested! 


® Builtin static timing light 
@ Only 4 wires to connect! 
® Fits all 12V neg earth vehicles (inc. motorcycles) 
that use a coil and contact ignition 
@ 3 position switch which enables you to immobolise 
vehicle or switch back to conventional ignition instantly 
®@® Helps keep ignition in tune 
@ Stops arcing of breaker points 
® Greatly extends points life 
@ Generally improves performance 
The unit is supplied in a metal case with all wiring and 
fitting pieces included!! Instructions included 
Normally this unit would sell for about $49.95. But at 
Jaycar you pay '7 that in September! 

GRAB THEM WHILE THEY LAST! 
Cat. KJ-6653 


ONLY $24.95 ea 
BRITISH MADE - QUALITY! 


SAVE $25 








GORE HILL: 188/192 Pacific Highway (Cnr Bellevue Avenue) Tel: (02) 439 4799} 


QUEENSLAND BURANDA: 144 Logan Road. Tel: (07) 393 0777 
MAIL ORDERS: P.O. Box 185, CONCORD 2137 

115-117 Parramatta Road, CONCORD 2137 
Tel: (02) 747 2022 Telex: 72293 

SHOP HOURS 


Carlingford, Hurstville & Gore Hill 
Mon-Fri: 9am - 5.30pm; Thurs 8.30pm; Sat 12pm 


HEAD OFFICE: 


Sydney 


Concord 


Y 
Mon-Fri: 8.30am - 5.30pm; Thurs 8.30pm; Sat 12pm 


Mon-Fri: 9am - 5.30pm; Sat 12pm 
COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY ’'$13.50 


POST & PACKING 
$5-$999 $2.00/4 
$10 - $24.99 
$25 - $49.99 
$50 - $99.99 
$100 - $198 
Over $199 
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MAIL ORDER VIA 
YOUR PHONE 
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Soldering 
for non- 
soiderers 


ELECTRONIC COMPONENTS are joined to make a 
circuit by either of two methods: a mechanical joint or 
a solder joint. Mechanical methods include screw 
terminals, spring-loaded pin sockets and _ wire- 
wrapping. See Figure 1. Mechanical joints are gener- 
ally regarded as ‘temporary’ or ‘removable’, even 
though they may only be made once in their lifetime! 
But by far the commonest method of making connec- 
tions in electronics is the soldered joint (Figure 2). 


SCREW 
METAL BLOCK 
PIN 


METAL PIN 











WIRE WRAPPED 
AROUND PIN —» 





‘FINGERS’ 


Figure 1. Typical mechanical joints employed in 
electronics: left to right — the terminal block, the spring- 
finger pin and socket and wire-wrapping. 





Figure 2. The most common joint in electronics — the 
soldered joint; component on a printed circuit board at left, 
component on a tag or lug, at right. 


Solder is a curious and wonderful metal, made from 
a composition of tin and lead. It is relatively soft (you 
can bend it without breaking it), ductile (you can stretch 
and mould it) and it melts as a relatively low temperat- 
ure. It is used to mechanically and electrically bond the 
metallic surfaces of a joint. The metal parts of a joint 
are first heated. The solder is then heated to melting 
point and applied to the heated parts of the joint. The 
solder flows over them, filling the irregular surfaces and 
forming an inter-metallic bond between them. See 
Figure 3. 


For electronic applications solder is generally made. 


from a composition of 60% tin and 40% lead and is 
generally referred to as ‘‘60-40” solder. It melts at 
around 188° C. Some solders for electronic work have 
one or two per cent of copper added which reduces the 
wear on copper soldering iron tips. 

If you’ve ever had to clean the family’s ‘good’ cutlery, 
you will have noticed the metal was ‘tarnished’. This 
occurs to all metals as a result of exposure to air; the 
surface oxidises. Tarnish on components leads and any 





Arlec recently released this attractively priced soldering kit 
comprising a 240 V 25 watt continuous heat iron, soldering 
stand with sponge wiping pad, spare tip and 60/40 resin- 
cored solder. The tips are nickel plated, there being a 
conical one for fine work and a larger chisel tip for general 
use. 


metal parts that have to be soldered prevents the solder 
from flowing over the surface and establishing the 
necessary inter-metallic bond, resulting in a poor joint. 
To get rid of tarnish before or during the soldering 
process a ‘flux’ is used. For electronic work, resin — 
made from the sap of pine trees — is used, plus chemi- 
cal additives called ‘activators’ (sounds like a soap suds 
commercial!) 








METAL PART 
SOLDER 


INTER—METALLIC 
BOND 





METAL PART 
= 


Figure 3. Solder forms an intermetallic bond between the 
metal parts of a joint. 


The flux is used just prior to the application of solder 
to a joint. When heated, the flux melts and the activa- 
tors decompose, liberating an acid which dissolves the 
tarnish. Resin on its own will remove tarnish, but the 
activators speed up the process. 

Solder for electronics construction is made in differ- 
ent gauge wires. The flux is generally packaged with 
it as a core down the middle of the solder wire. Thus, 
you ask for “‘resin-cored” solder at your local electron- 
ics store. Some manufacturers put multiple cores of flux 
through the solder, as shown in Figure 4, said to im- 
prove the efficacy of the flux action. When heated with 
a soldering iron, the flux melts first and does its job just 
ahead of the solder flowing onto the joint. 
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OL 
CE 


CUT—AWAY 
SHOWING 
RESIN CORE 
Figure 4. Solder used in electronics is made in wire form 
with a flux core of resin embedded in it. Hence, it’s 
commonly called ‘resin-cored’ solder. 





When soldering components on printed circuit 
boards, 20 or 22 gauge solder is recommended, while 
the heavier 16 gauge solder is recommended when 
soldering on large component lugs as found on poten- 
tiometers, fuse holders, switch contacts, etc. I’m prob- 
ably pointing out the obvious, but it pays to have several 
gauges of solder wire handy at all times. 


About the tool 


Your soldering iron is both your friend and your ene- 
my. It’s your friend in that it enables you to make the 
joint; it’s your enemy in that, used incorrectly, it can 
cause lots of damage! 

A soldering iron has a replaceable copper tip which 
is electrically heated, a barrel to hold the tip and the 
heating mechanism, and a handle so you can hold the 
device and place the tip where you desire. The general 
arrangement is illustrated in Figure 5. A variety of 


Scope’s quick-heat ‘mini’ iron is a safe, 
operated tool. The forefinger level operates the iron 
allowing control of the tip temperature. It has a replaceable 
copper tip. 





ELECTRONICS FOR STARTERS 


methods are employed to heat the tip, however we 
won't explore soldering iron technology in detail here. 
Suffice to say that there are three basic classes of sol- 
dering iron — continuous heat types, quick-heat types 
and temperature controlled types. 

As your soldering iron will probably be the most 
important tool you’ll use, it’s wise to select something 
suited to your needs — and your pocket! Undoubtedly 
the best type of iron for general electronic work is the 
temperature controlled type — but they’re also among 
the most expensive. But don’t let the price put you off. 
Such irons are unsurpassed for reliable soldering, con- 
venience and minimum possible damage to compo- 
nents through heat stress. Both mains operated and low 
voltage operated units are available. The latter are to 
be preferred. 


POWER CORD 


HANDLE 





REPLACEABLE TIP 


Figure 5. The important parts of a soldering iron. 


Continuous heat irons are generally economical and 
simple to use, provided you use commonsense prac- 
tices. They are sold in a variety of ratings, but those 
suitable for electronics work will be rated between 15 
and 40 watts. Below 15 watts the iron is unlikely to have 
enough heat capacity for many joints, while above 40 
watts rating the iron is likely to cause heat stress 
damage to printed circuit boards and components un- 
less you're already skilled at soldering. 

Quick-heat irons are suitable and units are available 
designed for general electronic work. This type of iron 
is controlled by a finger-operated switch which heats 
the tip to soldering temperature in three seconds or so 
— red heat in ten seconds if you don’t watch it! — and 
is operated from a low voltage. However, they require 
somewhat more skill to use than continuous heat types, 
at least initially. They have the advantage that more heat 
can be ‘called up’ simply by operating the finger switch 
for a longer period. 

No matter what type you might choose, it should be 
comfortable for you to hold and have a light weight 
power cord to reduce wrist fatigue. That cord should 
be of adequate length, too. A cord length of something 
like 1.5 to two metres is a good compromise. If the cord 
is impervious to heat damage, you'll avoid problems 
when, inevitably, you accidentally singe it. 

Continuous heat irons are slow to heat up when you 
first turn them on, but are usually left running continu- 
ously during use. However, this causes rapid oxidation 
of the tip — bad for good soldering and requires 
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The Weller WTCPN ‘soldering station’ from the Cooper 
Tools Group is a low voltage operated, temperature 
controlled iron with a sponge tray for frequent tip cleaning 
and a tip tray for storing spare tips. The replaceable iron- 
clad tips feature a unique magnetic ‘Curie’ temperature 
slug that activates the temperature control mechanism. 
You can purchase tips for different temperatures and heat 
Capacities in a variety of shapes. 


frequent tip replacement. However, special iron-clad 
tips are produced to overcome this problem. Some con- 
tinuous heat irons feature a high/low temperature 
switch in the handle so that you can select more heat 
for heavier joints when necessary. 

Some semiconductors can be damaged by ‘leakage’ 
currents developed by some soldering irons. Low- 
voltage operated types generally have an electrostati- 
cally screened transformer to overcome this. Mains 
operated types should have the barrel earthed. Check 
these points when making a purchase. Battery operat- 
ed irons completely eliminate this problem. A clip-lead 
wire connected between the barrel and the ‘common’ 
or ‘ground’ of a circuit board or chassis on which you 
are working is a good insurance if you’re unsure about 
this problem with the iron you may be using. 


CHISEL WEDGE 





Figure 6. Soldering iron ‘bits’ or ‘tips’ are available in a 
variety of shapes. The ‘chisel’ is shown at left, the ‘wedge’ 
at right. The latter is probably the most ‘universal’ shape. 
Differing diameters and lengths provide different heat 
capacities (see text). 

The tip shape and dimensions are important and 
different tips should be used for different jobs. The two 
most popular general shapes are the ‘chisel’ and the 
‘wedge’, as illustrated in Figure 6. The tip diameter is 
the important thing. For a wide variety of electronic 

ork, a tip diameter of 2 - 3 mm is fine. For use on print- 


ed circuit boards with fine pads, a tip diameter of 
0.8-1.6 mm is recommended; for heavier work where 
a bit of reserve heat capacity is necessary, a tip diameter 
of 4-6 mm would suffice. A short tip will run at a rela- 
tively high temperature while a long tip will run at a 
lower temperature. 

You should always keep solder applied to the iron’s 
tip during use as it reduces oxidation and aids heat con- 
duction. After turning on your iron for the first time 
at the start of a work session, allow it to come up to 
soldering temperature, then clean it and apply solder 
(‘tin’ it), You should regularly clean the tip during a 
work session, always re-applying solder immediately 
upon cleaning it. A damp sponge (not soggy) is most 
useful for this, especially with iron-plated tips. With 
naked copper tips a good scrub with a wire brush 
occasionally really performs wonders. Tips that are 
really worn or pitted should either be replaced or filed 
back to clean metal (but don’t overdo this.) 


The technique 


Before even making what might be your first soldered 
joint, remember this — CLEANLINESS IS NEXT TO 
CONNECTEDNESS. The parts to be joined by solder 
must be clean showing ‘bright’ metal, don’t rely on the, 
flux to do all the work for you. If necessary, clean the 
parts by abrasion — steel wool works fine on pc boards, 
emery cloth or a sharp blade may be used on compo- 
nent leads, wires etc. 


RESIN CORED 
SOLDER 











| FLUX MELTS,BOILS OFF 
AND CARRIES AWAY 
OXIDATION 
IRON TIP 


HEATS METAL 


wae At tne . 
METAL PART 


SOLDER ‘WETS’ METAL 
MELTS PART,FORMING A THIN 
FILM ON THE SURFACE 


METAL PART 


Figure 7. What happens during soldering. 





Before joining anything, it’s a good idea (often, es- 
sential) to “tin” the parts. This simply means applying 
heat and melting solder over them. There’s no better 
preparation for making a successful joint. For this rea- 
son you'll find the leads of most components (resistors, 
capacitors etc) are ready-tinned, and printed circuit 
boards may have solder plated on the tracks or pads. 

Right, let’s take this opportunity to see what goes on 
when you apply solder to something. Take a look at 
Figure 7. The metal part is first heated by the iron tip. 
On application of the resin-cored solder, the flux core 
melts first, flowing onto the metal part, excluding the 
air. The activators in the flux do their job and carry 
away any oxidation. When the temperature of the work 
rises sufficiently, the solder then melts and flows free- 
ly, ‘wetting’ the work and forming a thin film on the 
surface. 

When the solder melts, the higher temperature deac- 
tivates the flux, reducing any possibility of further 
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corrosion from this source. It is important to ensure 
that the work is thoroughly heated to ensure complete 
decomposition of the flux activators which otherwise 
remain corrosive at room temperatures. 

The general rule when soldering is to apply the iron 
to the parts first, then apply the solder to the work, not 
the iron. The work must be at soldering temperature 
before you apply the solder, else wetting will not take 
place and an inter-metallic bond between the parts of 
the work and the solder cannot occur. When the parts 
of the joint are smoothly filled-in by solder, remove the 
solder, leaving the iron on the joint a second longer be- 
fore removing it. This ensures the flux is properly de- 
activated. You can speed cooling somewhat by gently 
blowing on the joint after removing the iron. A good 
joint will be covered by a small ‘fillet’ of solder which 
meets the parts of the joint at a tangent. The solder on 
the joint should be smooth and bright. 


SOLDER 










COMPONENT PAD 


Pa COPPER TRACK 





PC BOARD 


(A) 
COMPONENT LEAD 


SOLDER 


IRON TIP 


COMPONENT LEAD 


(B) 


Figure 8. How and where to apply the iron and the solder 
during soldering. The iron must be applied to both parts of 
the joint, which are heated first. The solder is then applied 
to the most substantial part of the joint. 


You can improve heat transfer between the iron and 
the parts of the joint by first ‘touching’ the solder to 
the face of the iron tip so that a tiny amount of hot 
solder bridges the iron tip and parts adjacent. Then ap- 
ply the solder to the work after waiting a second ar two 
This is especially helpful with substantial items such 
as lugs on switches and potentiometers, etc. 





S\N CC 


S ~ 
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Adcola manufacture this dual-temperature iron; operating the 
button seen here on the handle gives a higher tip temperature, 
boosting the heat when required. This iron is available through 
Dick Smith stores (cat. no. T-1830). 


Figure 8 illustrates the general technique. Note that 
the iron must be in contact with each cf the parts of 
the joint. When soldering on printed circuit boards, 
heat the component lead and the pad, then apply the 
solder to the component lead. When soldering a com- 
ponent or wire to a lug, heat both with the iron tip and 


apply the solder to the lug. i.e: always apply the solder 
to the most substantial part of the joint. This must be 
at soldering temperature before you can make a proper 
joint. 

You can check that the joint is correctly made by a 
simple visual inspection. As mentioned above, the 
solder should be bright and meet the parts at a tangent, 
as illustrated in Figure 9. The solder should neatly fil- 
lin the joint, leaving the contours of the parts plainly 
visible. 


Too much solder obscures the general shape of the 
parts being joined and forms a convex surface, rather 
than a fillet with a concave surface. Too much solder 
may also hide poorly wetted surfaces where flux fills 
the gap between the parts, making a very poor or un- 
reliable joint, or no joint at all! 

When soldering on printed circuit boards, take care 
not to apply too much heat as this can ‘unstick’ the com- 
ponent pad. Also, do not apply too much solder as it 
may flow to a closely adjacent pad, forming a ‘solder 
bridge’ — a short circuit you might well do without! 
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Figure 9. The essence of a good joint. 
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Tandy stores stock a useful, low cost ‘starters’ soldering 
iron. It is a 240 V operated job featuring replaceable iron- 
clad bits and a heat shield on the handle to keep your 
pinkies cool. 


On any joint, insufficient solder leads to a weak joint 
which may become intermittent under any slight 
mechanical stress. 


The bug bear in electronics construction is the notori- 
ous “‘cold” or “dry” joint. Such a joint may look good 
in most respects, but it will form a poor or non-existent 
contact. The tell-tale is the ‘frosty’ appearance of the 
solder surface. Reheating the joint usually fixes the 
problem. If the parts of a joint are disturbed during 
cooling, you may get a similar effect, or the solder sur- 
face will appear ‘chalky’. Reheating fixes it. 
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Figure 10. Identifying problem joints. Where the solder 
meets the parts at an abrupt angle, or there’s an irregular 
solder flow, poor wetting has occurred through insufficient 
applied heat or tarnished parts. A cold or disturbed joint 
has a frosty appearance, but may look good otherwise. 
‘Icicles’ sometimes appear when you remove the iron from 
a joint. Reheating will cure this. 


Poor joints may be caused by a variety of other 
problems, but the tell-tale is always the appearance of 
the solder — if it meets the surface of the parts at an 
abrupt angle, the solder has not flowed properly for 
some reason. You must reheat and clean the joint, or 
even ‘desolder’ it, to fix the problem. Figure 10 is a col- 
lection of illustrations showing various soldering 
problems. 


Desoldering 


Desoldering wick simply soaks up the molten solder 
from a heated joint by capilliary attraction. The tech- 
nique is illustrated in Figure 11. Simply apply the wick 
over the joint, then place the soldering iron tip on top 
— and press down. Watch the braid. When the solder 
is drawn into it, remove the iron and the braid. Cut off 
the solder-saturated bit of braid. 
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Figure 11. To desolder using braided copper ‘wick’, place 
the wick on the joint, then the iron on the wick and apply a 
little pressure. When the solder melts, it is soaked up by 
the braid. 


A solder sucker is a hand-held device a bit like a bi- 
cycle pump in reverse! It comprises a spring-loaded 
plunger in a barrel with a thumb-operated release. A 
heat-resistant nozzle at the ‘business end’ is applied to 
the heated joint, the solder being sucked up the barrel 
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Figure 12. Using a ‘solder sucker’. Heat the joint first with 
the.iron, then apply the solder sucker and release the 
plunger: The molten solder will be sucked into the barrel. 


when you release the plunger. Figure 12 shows the 
general action. Air pump operated types are also avail- 
able. In addition, you can get desoldering tools with 
suckers attached that draw the molten solder up via a 
hollow-tipped desoldering iron. 
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Don't even think 
about bullding 

kit speakers until 
you have seen the 
Danish invasion. 














A Danish invasion of unparal: accompanying cross-over networks, 
leled proportion has taken place in kit plans, complete kif assembly 
Australia’s kit soeaker field. INstruCcTIONS, prices and everything 

The availability of a complete else you need fo know In order to 
range of drivers from Scan Audio Start listening to music reproduced 
now heralds the opportunity fo build = ata quality you have never enjoyed 
soeaker systems which simply defy before. 
comparison in musicality, dynamic During the next three months, this 
range, purity and stereo imaging - magazine will Oublish 3 construc- 
when compared to off-the-shelf, tions using VIFA drivers. If is notan 
run-of-the-mill soeakers. understatement to say that each of 

Included in the seectacular these designs will shake the speaker 
scan Audio range are drivers from market fo quite some degree. 
the Danish designer/manufacturers We say again-before you even 
SCAN SPEAK, DYNAUDIO and VIFA. think about building kit soeakers, 
These are the same drivers used speak to Scan Audio and find out 
by such internationally renowned About the Danish invasion. 


names as CARLSSON, DALI, ROGERS, 
SWISSTONE, PRROAC, SPENDOIT, LINN, 


NAD, ORTOFON, CELEF DAHLQUIST. Sc a 
By contacting the sole Pty. Ltd. 
Australian Distributors, ¥ 7 a U i O 


scan Audio, you can 
ascertain the name of 
SCAN AUDIO Pty Ltd 
PO Box 242, Hawthorn, Victoria 3182 


your nearest retailer and 
also get information on 
Telephone (03) 819 5352 
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CD — were the 


‘golden ears’ 





right? 


hile there is general consensus about the high quality 
achieved for the recording and production of compact 
discs, there remains contention about CD replay. The ‘gold- 
en ears’ have said from the outset that CDs were ‘‘unmusi- 
cal’’, to use their kindest term; it seems they may have been 


right. 


A machine developed over the 
past seven years in Nakamichi’s 
laboratories and released at the 
1984 All Japan Audio Fair late 
last year, the OMS-1000, sup- 
ports the golden ears’ conten- 
tion, it seems. 

The OMS-1000 ‘‘optical 
memory system” is now regard- 
ed as the laboratory reference 
unit for CD producers to evalu- 
ate the quality of their product. 
It is capable of measuring the 
performance characteristics of 
many media types, not just op- 
tical recording systems. It is able 
to report on deviations from 
standards of the recording and 
reproducing media. 

The golden ears claimed that 
many CD players, including 
‘third generation’ models, were 
not doing the digital-to-analogue 
conversion properly, giving the 
sound a “foul accent’, like 
‘strine’ as heard every day on 
Wynard railway station, in 
shops, bars, offices and public 
places Australia over. 

Using the OMS-1000, 
Nakamichi researchers claim 
they could show the golden ears 
were correct. The Nakamichi 
men, it seems, were very disap- 
pointed with the sound quality 
of CD players when they were 
first released. 

Using their magic machine, 
they came up with four-time 
oversampling digital filters that 
they claim restore the analogue 
output to an unaccented copy of 
the input, with all the audio 
horsepower that is CD and 
without straining the purse too 
much. This accurate ‘re- 
analoguing’ of the sound ap- 
pears to have won the golden 
ears without reservation. 

The release of Nakamichi’s 
players resulting from this 
research, the OMS-5 and OMS-7 
models, in the US earlier this 
year met with great interest. The 


small numbers that have 
reached Australia have sold out. 
World demand has resulted in 
the imposition of quotas by 
Nakamichi. 

Needless to say, with or 
without four-times  over- 
sampling, CDs are off and run- 
ning, although commentators 
are talking of ‘‘maturation”’ 
(read heavy discounting). The 
early problem of software short- 
age is far behind and the quali- 
ty usually good. 


— Malcolm Goldfinch 


A sandwich 
improves 
performance 


hat famous British speaker 

manufacturer, Wharfedale, 
has taken inspiration from the 
4th Earl of Sandwich to im- 
prove performance “dramati- 
cally” in their new two-way 
speaker, the model 708. 

The cabinet features a ‘sand- 
wich’ design of polystyrene and 
melamine to provide a light- 
weight, rigid box which is cut to 
shape and assembled from the 
raw material using standard 
woodworking methods. 

For the 708, Wharfedale 
designed two new drive units: 
an aluminium dome tweeter 
and a ‘“‘bayonet-mounted”’ bass 
unit which they say is a world 
first. 

The aluminium dome tweeter 
combines the _ traditional 
strength of metal domes produc- 
ing very low distortion levels 
Wharfedale say, while provid- 
ing high sensitivity. 

Wharfedale engineers claim 
they achieved a high first break- 
up point of 37 kHz. Fitted to a 
small cast magnesium mount- 
ing plate, the tweeter is 
designed to reduce vibration to 


a minimum, and is secured to 
the baffle by three T-nuts. 


The unique bass driver 
bayonet-mount prevents loosen- 
ing of the unit with time and 
consequent detrimental effects 
on sound quality, Wharfedale 
say. The rigid diecast chassis is 
twisted into position in a spe- 
cially shaped hole; mounting 
lugs interlock with cutouts in 
the high density Medite wood 
baffle. An even tighter fit is 
achieved when the baffle natur- 
ally expands the compressed 
areas back to their original 
shape, according to Wharfedale. 

The bass driver features a 
200 mm mineral-filled 
homopolymer of polypropylene 
(MFHP) cone mounted in a cast 





magnesium chassis. With the in- 
troduction of laser and 
computer-assisted design tech- 
nology to Wharfedale, hand- 
assembled drivers are now 
produced as precisely identical 
units every time, they say. 
The surfaces of the 708 are 
wood veneered and then 
stained an attractive grey or 
black. Grilles are supplied with 
the speakers but are not fitted, 
in keeping with Wharfedale’s 
philosophy that nothing should 
interfere with sound quality. 
Wharfedale’s 708 series retails 
for around $1500, and is exclu- 
sively distributed in Australia 
by NZ Marketing Pty Ltd, 553 
Pittwater Rocd, Brookvale 
2100 NSW. (02) 938 4077. 
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CONSUMER ELECTRONICS NEWS 


The Power- 
Tracker from NAD 


AD amplifiers, according 

to NAD, feature high 
dynamic headroom for the tran- 
sient sounds in music; very high 
output current to drive the low, 
complex impedances of real 
loudspeakers, and ‘Soft Clip- 
ping’ to prevent audible distor- 
tion when the demands of the 
musical signal exceed the am- 
plifier’s limit. 

With the arrival of digital (and 
other) recordings that capture 
the full dynamic and frequency 
range of live music, the advan- 
tages of NAD’s approach to 
amplifier design have been 
widely applauded (and occa- 
sionally imitated). 

NAD recently introduced the 
Model 2200 ‘Power Tracker’ 
amplifier, the first of a ‘new 
generation’ of NAD power am- 
plifiers ‘‘. . . destined to set new 
standards for musically useful 
dynamic headroom.” The NAD 
2200 is rated at 100 watts per 
channel and it is priced to com- 
pete with other “100 watt’ am- 
plifiers. 

But the NAD 2200 is not a 


conventional 100-watt amplifi- 
er, they say. Its continuous out- 
put at the.onset of clipping is 
quoted as 200 watts per channel 
an improved ‘Soft Clipping’ cir- 
cuit whose threshold accurate- 
ly tracks the available peak 
power, regardless of speaker im- 
pedance. Older Soft Clipping 
circuits tended to reduce the 
available dynamic power by 1.5 
to 2 dB in order to ensure that 
the reproduction would always 
be subjectively distortion-free 
(even when the amplifier was 
overdriven). 

The Power Tracker is the cul- 
mination of five years of de- 
velopment by the team of 
Bjorn-Erik Edvardsen (NAD’s 


Director of Research) and Peter 
Bath (Chief Engineer). Its heart 
is a unique control circuit 
(patent pending) that automati- 
cally adjusts the amplifier’s 
headroom according to the dy- 
namic character of the signal 
being amplified. 

The NAD 2200s power output 
is greater than 400 watts per 
channel at 8 ohms! In the bri- 
dged (monophonic) mode the 
steady-state continuous output 
of the 2200 is given as more 
than 500 watts, while its 
dynamic power exceeds 800 
watts into 8 ohms and a full 
kilowatt into 4 ohms, NAD 
claim! 

NAD has always eschewed 





conventional VI-limiting tran- 
sistor ‘‘protection” circuits, 
because they can add their own 
distortion and impair sound 
quality. In the 2200, the Power- 
Tracker circuit automatically 
prevents the amplifier from 
overheating by reducing the 
maximum output capability to 
a safe level if it gets hot. 
Quick-acting speaker-output 
relays provide two-way safety, 
preventing any damage to 
speakers from abnormal dc lev- 
els at the output and also pro- 
tecting the output stages from 
short-circuits and other abuses. 
Full details from Falk Electro- 
sound, PO Box 234, Rockdale 
2216 NSW. (02) 597 1111. 





2ist century 
guard dogs 


here’s a whole lot of noise 
once alarm systems are ac- 
tivated. That may scare the in- 
truder away, but there’s little 
consolation for the neighbours. 
Noise pollution laws regulate 
that alarms cut off after about 
ten minutes, which is fine for 
the neighbours. But what about 
the owner? He arrives home 
from work to find broken win- 
dows or locks or perhaps the 
house still smouldering from the 
day’s bonfire. 
Once guard dogs were our 
most reliable form of security. 
Even the rise of the sophisticat- 


ed electronic system has left us 
little better off. They may be 
more sensitive, harder to fool, 
but the end result is still — a lot 
of noise. 

Of course, if you pay enough 
you can get a system which is 
quick to respond. But then, few 
private individuals can afford 
these sophisticated systems, 
linked with armed guards, etc. 
So they’re left for the organisa- 
tions which can. 

Dick Smith Electronics has in- 
troduced a security system 
which produces immediate 
response: There’s no need to 
wait for neighbours to phone 
you, that’s if they’re home when 
your system is sounded. It com- 


prises an automatic dialler, 
tripped by your alarm. 

At only $249, the dialler can 
be fitted to the D.S.E. L-5100 
alarm (fitting extra) and your en- 
tire home can be monitored 24 
hours a day, seven days a week. 

Once the alarm is tripped it 
automatically dials Voice Call 
who monitor your system and 
pre-arranged action will be 
taken. They may call the police, 
the security service or yourself 
at work. 

The system can also be linked 
to your pocket pager and a ser- 
ies of beeps or tones will alert 
you instantly. The dialler can 
identify various emergencies 
such as burglary, fire, nower 


failure, etc. 

The fee for this type of 
monitoring is from as little as 
$4.00 per week. Even an inex- 
pensive unit such as the Beeple 
(under $100) can be linked to the 
system and programmied to call 
two numbers. It will call the 
number/s up to twelve times un- 
til it receives the correct ‘Hand- 
shake’ confirmng receipt of the 
call. 

D.S.E. are confident of the 
success of their new Security 
Dialler as, for the first time, to- 
tal security has been brought wi- 
thin the reach of the average 
householder, they say. 

Available from all Australian 
Dick Smith Electronic Stores. 


TAPE BIAS SETTINGS 


It is likely that some readers of last month's tapes review may have been 
left wondering what to do if they have no bias setting on their machines. 
Unfortunately, if your machine has no manual adjustment you cannot 
optimise for a selected tape and you would have to rely on your friendly 
serviceman to help you. It may help, however, to know which tapes re- 
quire similar bias setting to one another. Then if you find a particular 
liking for one tape, especially the high frequency performance, then 
you may be able to find others which offer similar quality, and more im- 
portantly you may be able to avoid some others. 

The first thing to remember is that different batches of recording tape, 
like all products, will vary in some small degree and this is likely to af- 
fect bias settings. Unfortunately we have not had an opportunity to batch 
test tapes yet so we cannot accurately state a reasonable confidence 
interval for required tape bias current. The best we can do at this stage 
is examine the range of settings on the Nakamichi RX-505 which were 
required for tapes and see which tapes appeared to be statistically differ- 
ent. You should remember that another group of the same tapes could 
give different groupings. 

The following scale, taken from the Nakamichi, is quite arbitrary and 
does not refer to anything absolute. We have also had to assume that 
the scale is linear which may not be the case at all. However, as | have 
_often said, one number is better than none. The settings are the nega- 





tive bias found necessary during our tests. 


Konica GM-Il -5.0 Maxell UDII -2.0 
Sony UCX -4.0 Fuji FR-II -2.0 
National EX -2.9 ICM SCXII -2.0 
Technics XA -2.4 TDK SA -1.8 
Maxell XLII -2.3 TDK SAX -1.8 
Sony UCX-S -2.25 UHQR -1.75 
Scotch XS-ll -2.2 HITACHI SX-C  -1.6 
Philips UCII -2.2 Denon DX8 -1.6 
Philips MCIl -2.1 BASF CR-SII -1.5 
Denon DX7 -1.1 


Clearly, many tapes required a setting which was close to the medi- 
an value of 2.0. The tapes which appeared to be clearly different from 
the group were the Konica, Sony UCX, National EX and probably the 
Denon DX7 although a statistician would probably include both the Den- 
on and the National in the group. 

An adjustment of 3.5 units appeared to give about 6 dB shift at 18 kHz, 
so within the main grouping there is probably 2-3 dB of variation. If, for 
example, you find Denon DX8 sound good but a little too shrill, then 
try a tape further up the list. If you are using one of the tapes with a 
high negative bias setting and you find a little harshness or distortion 
evident, then try a tape further down the list. — Robert Fitzell 
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** 
As an elect- 
ronics hobbyist, TAMTYA 
you appreciate technical 
quality. . . like these famous 
Tamiya radio controlled build- 
it-yourself models. If you haven’t 


been an enthusiast till now here’s 
just the thing to change your mind. 


JLTHE HORNET 


You can’t miss it! This fantastic ready to assemble model is the 
slickest off-roader you'll ever see. Front wheel independent sus- 
pension, oil filled rear shocks, spiked rear tyres, powerful RS540S 


THE FROG 


motor and much more! With Tamiya’s superb quality and our amazing An off-road racer that’s built for performance! This ready to assemble 
value there’s hardly any competition at all! 1/10th scale model has sturdy ABS frame and durable polycarbonate 
Cat Y-2526 body. 











ready to assemble! Look at our low, 
low price! 
Cat Y-2528 


Pe Fs Quality 2CH 
eases i ° | ’ R oy a i o 

: Control 

HOTSHOT Soy 


No wonder they call this the Hotshot! Shaft driven 4WD that lets with interference or crosstalk. “™™ 
you take it anywhere! Here’s great value and top quality! 


Gearbox and diffs are sealed for reliability, oil damped shocks, rugged The two channel Sanwa radio controller 


Lexanbody and more! Thanks to real 4WD it handles superbly at high a a ec ein 
speeds and will tackle the roughest terrains. to get ee machine moving! 


Sealed differential and gearbox, three 
ok step forward and reverse speed control 

SS and adjustable oil damped shocks! 
A bargain value kit it comes complete - 







There’s hours of fun building and years of fun cing it! Check out this (Less batteries!) Cat Y-1250 
fantastic model now! fe, 


Cat Y-2530 


FOR POWER AND PERFORMANCE: 


— led “3 To keep your Tamiya kit running at peak performance you'll need reli- 
i able battery power. 
Low profile Tamiya Ni-cad battery 
(S290 Go cenwceawns qa odeosenereteseacsennes Only $54.95 
Quick charge leads (Y-2521).........0..--. Only $14.95 





*Batteries and 
R/C unit not in- 
cluded in kit price. 
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Negative ion generators 


— health help or health hazard? 


The debate about the effects on our various everyday situations upset the 
health of positive and negative ions in balance, producing excess positive ions, 
the air around us has polarised some __ with deleterious effects on our health. 
groups in the community (pardon the Negative ion generators are 
pun). A considerable body of research Claimed fo restore the balance, 
purports to show that the balance of | according fo the distriburors. This article 
positive-to-negative ions has an gives some background to the subject, 
important influence on our health, but explains how negative ion generators 


this is pooh-poohed by some authorities. | work, and may help you judge for 
It is claimed yourself. 


Roger Harrison 
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A commonly available low cost negative ion generator. Note 
the needles projecting through the front panel holes. 

These are raised to a high negative potential and give off 
electrons which attach to air molecules in the vicinity. This 
portable, battery-operated model is made locally by 

Aironic. A 12 V car model and a 240 V mains-operated 
model are also available. Picture courtesy of Dick Smith 
Electronics (product illustrated is cat. no. Y-9003, $139). 


NO DOUBT you’ve seen negative ion generators for sale in 
your local chemist or health food store. Even electronics sup- 
pliers carry them! They are generally advertised quoting a 
variety of claims to improve your general health, relieve asth- 
ma symptoms, reduce migraine attacks, eliminate cigarette 
smoke and odours, control bacteria, increase your alertness, 
reduce fatigue, improve concentration, etc. 

It sounds like a negative ion generator would be a handy 
product to have around the home or in the office. But some 
media reports have claimed that, at best, they’re of no benefit 
and at worst, they generate ozone which is highly toxic and 
injurious to health. 

Well, what’s behind it all? 


The “Witches’ Winds” 


In certain regions of the world, hot, dry seasonal winds have 
been observed to be associated with marked variations in the 
mental and physical health of populations affected. In local 
folklore, there winds are ascribed ‘evil’ influences — hence 
the term ‘‘Witches’ Winds’’. The Sharav is one such — blow- 
ing from the deserts of the Middle East (no, we’re not claim- 
ing they’re the cause of the Middle East wars!); California’s 
Santa Ana, the Foehn in central Europe and the Chinook in 
Canada are others. We have them, too — the NSW wester- 
lies and the Victorian northerlies, for example. 

Amongst populations affected by these winds, research 
shows they are apparently accompanied by a significant in- 
crease in the incidence of car accidents, suicides and vio- 
lent crimes, as well as complaints from people of a severe 
increase in asthma attacks, migraines, nervous tension, 
depression, aching joints and general ‘poor health’. The 
causal link, according to research, is a high concentration 
of positive ions accompanying the winds. 


The research background 


Although research on the subject dates back to the 1930s, at- 
tention to the phenomena did not gain impetus until the late 
1950s. Principal initial researchers from that time were Dr 
Felix Sulman MD, of the University of Jerusalem, and Profes- 
sor Albert P. Kreuger MD LLD, Emeritus Professor of Bac- 
teriology at the University of California. Research published 
by Sulman, and others, over the succeeding 20 years purports 
to show that excess positive ions in the air around us in- 
creases the production of serotonin within our body, an im- 
portant neurohormone that acts as a physical and mental 
depressant. 

Serotonin affects the transmission of nerve impulses and 
is associated with our moods and sleep patterns. It seems 
that too much serotonin in our system can result in sleep- 
lessness, irritability, fatigue, nervousness, reduced concen- 
tration, headaches and light headedness, even dizzy spells. 

Sulman found that, when the Sharav blows, some people’s 
serotonin production was increased as much as 1000 times 
above ‘normal’ levels. Apparently, negative ions decrease the 
production of serotonin in the brain which results in a tran- 
quillising effect. Thus, balancing the ratio of positive-to- 
negative ions is claimed to restore the proper production of 
serotonin. 

Sulman also reported that patients experience 50 per cent 
drop in blood histamine levels following long exposure. This 
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Figure 1. This chart, after K. R. Robertson (see ‘‘Useful 
reading’’), shows the ‘normal’ 1.2:1 negative/positive ion 
ratio (sloping line), the region of ‘normal clean outdoor air’ 
and areas of excess and depleted ion environments. The 
crosses show measurements taken in rooms and buildings, 
revealing depleted, unbalanced ion environments. 


can contribute to reducing allergy symptoms triggered by 
dust, pollen etc, it is claimed. 


Research on balancing the deleterous effects of excess posi- 
tive air ions with the artificial production of negative air ions 
was Carried out as far back as 1938-39 in Japan, at least. Ex- 
periments in the physical and behavioural effects of air ions 
on humans gained impetus in the 1960s and 1970s, the first 
commerical negative ion generators appearing in the mid- 
late 1960s. 

Apart from research on air ion concentrations in Witches’ 
Winds, a deal of work has been carried out on air ion con- 
centrations in buildings, vehicles and homes. It seems that 
the positive-to-negative ion balance where we live and work 
is affected by a variety of things — tobacco smoke, atmospher- 
ic pollution, air conditioning, carpets etc. Apparently, all 
these things can upset the air ion balance, resulting in an ex- 
cess of positive ions which will have the same effect on peo- 
ple as do the Witches’ Winds. 

A number of research surveys show that there is a posi- 
tive/negative air ion imbalance in cities. Apparently, ‘nor- 
mal, clean outdoor air’ contains somewhere between 500 and 
2000 ions per cubic centimetre, with a ratio of about 1.2:1 
positive ions to negative ions. See Figure 1. However, views 
on the ion concentration and balance in ‘clean’ air vary, some 
authorities quote an ion count of 100-4000 per cubic cen- 
timetre with a 1:1 ratio of pos./neg. ions. In cities, the air ion 
count may be depleted to around 150-300 positive ions and 
about 50-150 negative ions per cubic centimetre, always with 
an excess of positive air ions. It seems that air pollution brings 
on the depletion by absorbing the negative ions, leaving ex- 
cess positive ions which are part and parcel of the consti- 
tuency of pollution. 

In addition, the effect of air ions on medical conditions like 
asthma, influenza and burns has been researched, with 
claims for advantageous effects ascribed to negative air ions. 


Tobacco smoke and negative ions 


The walls of your trachea, or windpipe, are populated by 
microscopic hairs, called cilia. Their purpose is to clean the 


air we breathe. The cilia, under normal conditions, whip back » 
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and forth at about 900 beats per minute as we breathe, remov- 
ing dust, pollen and other material that should not reach our 
lungs. Tobacco smoke cause the cilia to slow down, reduc- 
ing their efficiency. Likewise, positive air ions are said to 
slow them down. It seems that tobacco smoke also depletes 
negative air ions, thus increasing the deleterious effect on 


the cilia when we breathe tobacco smoke, either through. 


‘primary smoking’ (inhaling from a cigarette) or through 
‘secondary smoking’ (inhaling the tobacco smoke from smok- 
ers nearby.) 

An atmosphere containing excess positive ions, in conjunc- 
tion with tobacco smoke, will slow the cilia action down some 
three to ten times, drastically reducing the ability of the cilia 
according to several authorities to clean the air entering our 
lungs. In addition, an atmosphere containing excess positive 
air ions is believed to reduce the body’s ability to absorb oxy- 
gen, cutting down your lung capacity. No wonder you get 
a sore throat and chest after spending the evening hours in 
a hot, smoke-filled night spot! 

But that’s not the worst of it, according to some reports. 
Reducing the efficiency of cilia by tobacco smoke may facili- 
tate the development of lung cancer because inhaled carcino- 
gens (cancer causing substances) are retained in the lungs. 


Air ions and medical effects 


Excess positive air ions are also claimed to adversely affect 
people who suffer from respiratory conditions — bronchi- 
tis, asthma, hay fever etc. It seems that negative ion treat- 
ment can greatly relieve the symptoms and have beneficial 
effects, according to work initiated by Dr Igho Kornblueh 
of the American Institute of Medical Climatology. He also 
explored the use of negative air ionisers with burn victims 
and reported over half the patients in a controlled experi- 
ment experienced reduced pain and rapid healing. 

A body of research shows that bacteria thrive in positive 
ion-rich atmospheres, while bacterial activity is suppressed 
in the presence of negative ion-rich air. Negative ion-depleted 
environments may thus aid in the spread of respiratory tract 
infections and a number of experiments seem to support this 
view. One of the most widely-reported studies (still!) was un- 
dertaken in New York in 1973, at the Swiss Bank. During 
an epidemic of the notorious ‘London Flu’, negative air 
ionisers were operated in several work areas of the bank over 
a three month period, and it was noted that the number of 
days’ work lost due to employee absenteeism was almost 
halved compared to the same period the previous year. 

There are plenty of subjective studies and reports that sup- 
port the claim that negative air ions have a beneficial effect 
on respiratory ailments, but not a great deal of rigorous, 
‘hard’ evidence. Clearly, to settle the question, money needs 
to be spent on research studies, but precious little is forth- 
coming, especially in this country. Privately-funded research 
projects cannot hope to sort out the fact from the fiction. 


Air conditioning and air ions 


Air forced through the duct work of air conditioning systems 
encounters friction that generates positive air ions, upsetting 
the positive-negative ion ratio, according to a number of 


Figure 3. The circuit of a commercial negative ion 
generator. 
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Figure 2. Illustrating the field around a needle-point 
conductor raised to a high negative potential. 


researchers. 

It seems that the air conditioners in office buildings, hotels 
and motels, even home central heating, produce an eternal 
Witches’ Wind, with the concomitant effects. Just to add fuel 
to the fire, synthetic fabrics used in carpets and furnishings 
generates friction static as people move around, generating 
a positive charge and producing further positive air ions, ex- 
acerbating the effect of air conditioning. 

Some air conditioning manufacturers provide negative air 
ionisers, designed-in to their systems, to counteract the ef- 
fect. There are also companies that provide post-installation 
negative ion generators for air conditioning systems in 
buildings. 


Air pollutants & neg. ionizers 


A readily observed and well documented effect of negative 
ion generators is their ability to precipitate pollutants in the 
air. Commercial electrostatic precipitators utilised to ‘clean’ 
the exhaust of factory chimneys employ the principle. 

Air pollutants are generally observed to be positively 
charged and relatively mobile, according to various research 
reports. Introducing negative air ions to a polluted environ- 
ment will negate the positive ionisation of the pollutant, 
reducing its mobility, precipitating the product out of the air. 
Domestic negative air ionizers operated in the same place 
for some time in a room will often precipitate a dark, sticky 
film in the vicinity, particularly if people have been smok- 
ing in the room. 


How do they work 


In the simplest form, a negative ion generator consists of a 
sharp metallic point or needle, raised to a high negative vol- 
tage — typically between about 3 kV and 10 kV. From basic 
high school physics, a sharp conductor raised to a high poten- 
tial will have an intense electrostatic field surrounding the 
point — something like that shown in Figure 2. Free elec- 
trons, which exist in the metal, will flow towards the point. 
If the potential is high enough, some of those electrons will 
be repelled from the tip and escape into the surrounding air. 
This occurs because the electons, having a like negative 
charge, will repel each other and a mass of electrons will 
build up behind the tip, a few being expelled from the point. 


| 5M | ELECTRODES 
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The simplest way to generate the required potential is with 
a Cockcroft-Walton voltage multiplier rectifier directly from 
the mains, as shown in Figure 3. Effectively the circuit com- 
prises a stack of half-wave rectifiers with their inputs 
ac-coupled in parallel (via capacitors) and their outputs con- 
nected in series. The output of each rectifier is 1.4 times the 
mains voltage, the ultimate output voltage depending on the 
number of diodes used. 

Typically, between 10 and 30 diodes (or ‘stages’) are 
employed to generate the required potential of 3-10 kV. A 
large value resistor in series with the output imits the cur- 
rent supplied, preventing shock should the point be acciden- 
tally touched. The simplest commercial air ionizers comprise 
a rectifier like that in Figure 3 with its output connected to 
a number of needles that protrude through holes in the front 
of a plastic instrument case. | 

In the dark, a faint ‘glow’ may be seen emanating for a short 
distance from the needle points; this is called the ‘corona’ 
and is present at any sharp metallic point raised to a high 
potential. Holding the rear of your hand directly in front of 
the needles, you will perceive what seems to be a ‘wind’, and 
this is called the ‘coronal wind’. 

Getting back to the action of the negative ion generator, 
if you raise the potential of the point high enough, the air 
will ‘break down’, catastrophic ionisation occurring. This 
emits photons and we see a spark along the path of ionisa- 
tion. At potentials well below the breakdown voltage of the 
air, electrons repelled from the tip will combine with the 
atoms and molecules present in the gases comprising the air 
we breathe. 

Most of these atoms and molecules in the air will have 
‘vacancies’ in their outer electron shell, the escaping elec- 
trons from the needle ‘filling’ available vacancies. Thus, the 
atom or molecule to which one of these free electrons 
attaches itself will gain a net negative charge and become 


THE ROOTS OF CONTROVERSY 


JUST as we went to press, the National Health and Med- 
ical Research Council issued a ‘warning’ that there is 
no scientific evidence to suggest they are beneficial to 
health. The First Assistant Secretary of the Council, Dr 
W. A. Langsford, said the Council recently undertook a 
new investigation of negative ion generators in response 
to constant enquiries. The last investigation undertaken 
by the Council was 24 years ago, in 1961. Dr Langsford 
said the new investigation confirmed there was no scien- 
tific evidence that negative ions promoted good health. 

Despite generous praise heaped on negative ion 
generators, and booming sales since their widespread 
iriiroduction in the late 1970s, Dr Langsford said he was 
convinced the benefits attributed to them were “’.. . all 
in the mind’. 

Apparently, the Council’s recent investigation disco- 
vered that air ionizers had little value in dust control and 
that some of the generators produced unacceptable lev- 
els of ozone. However, to counteract, one company, Bi- 
onic Products of Sydney, said their negative ion 
generators were used in no less than seven Victorian 
hospitals, plus State and Federal Government depart- 
ments and in the photographic industry to eliminate dust. 

Five years ago, there were fewer companies selling 
negative ion generators than you could count on one 
hand; now there are a dozen, including several local 
manufacturers. 





These ions are termed ‘primary’ (or ‘small’) ions and are 
said to be readily mobile (i.e: they move about relatively freely 
in the atmosphere.) They may combine with other molecules 
or ions to form larger ions of varying ‘size’ and mobility. Var- > 
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SYDNEY’S BIGGEST 
RANGE 


Turns any two-way radio or UHF C.B. into a full 
dial-out car telephone. 


50 UNITS ONLY 


Top quality machine with remote beeper to get 
your messages from your machine from any 
phone in the world. 


Telecom permit C84/43/15 
Enquire now 


They walk, talk, pour drinks etc. 
20% OFF if you present this 
advert. 


28 Parkes St, Parramatta 


MOST CREDIT 
CARDS WELCOMED 


2 days to most parts of Australia. 
Just phone, work out what you want 
and we will despatch immediately 
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ious researchers purport to show that it is the primary ions 
that appear to be ‘biologically active’. 

As you would expect, electrons streaming from the nega- 
tively charged point of Figure 2, will be attracted to any posi- 
tive ions encountered in the vicinity, neutralising them when 
they combine. From this, one would infer that the effective- 
ness of negative ion generators depends on gaining mobili- 
ty for the negative ions produced, so that the effects are 
spread far and wide from the immediate vicinity of the 
device. Indeed, ion mobility has gained much attention from 
the manufacuters of negative ion generators, some of whom 
go to great lengths to ‘mobilise’ the ions generated.I notice, 
though, that none I have seen employ any ‘feedback’ in ord- 
er to check pos./neg. ion ratios and maintain some sort of 
balance. Not everybody, it seems gains benefits from nega- 
tive air ionization and reports quote some 5% of the popula- 
tion are insenstive to biological and/or behavioural ion 
effects. 


The ozone ‘danger’ 


Ozone (O;) is associated with all electric or electrostatic dis- 
charges. It is a highly chemically reactive form of oxygen, 
acting as an excellent reduction (or oxidising) agent and has 
definitely established deleterious effects on the mucous mem- 
brane and lungs if inhaled — over a period of time in con- 
centrations exceeding about 50 parts per million in air. 

Ozone has a distinct, acrid or ‘metallic’ smell, readily ap- 
parent in the presence of any continuous or semi-continuous 
spark discharge. You have noticed it following a nearby 
lightning strike, or around commutated dc electric motors 
with worn brushes. 

Ozone is certainly known to be a vigorous destroyer of bac- 
teria — which is good for you — but breathing it in high con- 
centrations is clearly bad for you. Detractors of negative air 
ionizers point out that it is probably the ozone production 
from the units that gives rise to the observed destructive effect 
on bacteria in their presence. 


Air ionizers and the law 


The federal government Department of Health has adopted 
a ‘fence sitting’ attitude to negative ion generators, at least 
those made for personal use. In the past, their position has 
been that negative air ionizers have no scientifically proved 
benefits, but present no health hazard either. Comment on 
the matter was declined when I rang them during prepara- 
tion of this article. 

However, it seems it is against the law to make claims of 
medical benefits in advertising negative ion generators, but 
a number of companies make such claims quite openly. It 
seems the situation is either of little interest, or too ‘hot’ to 
handle. I haven’t really had enough time to pursue the ques- 
tion, and it’s not the aim of this article in any case. 

Any mains appliance sold to the public must comply with 
fundamental electrical safety standards as set down by the 
Australian Standards Association and the various state elec- 
tricity authorities, but the ASA has declined to set any other 
standard that specifically applies to negative ion generators. 


The question 


If you accept that an excess of positive ions in the air can 
have detrimental effects on the health and well-being of at 
least some of the population, and you believe that negative 
air ionizers have the capacity to restore the ‘natural’ balance 
of positive-to-negative ions in the air, then the general claims 
made for them are well within the bounds of believability. 

There is a great body of research evidence, circumstantial 
in large part, to be sure, that supports the positive benefits 
of the machines, but critics cite the lack of conclusive ‘hard’ 
evidence of a causal link between air ions and biological/be- 


havioural effects. It still seems that resolution of the ques- 
tion — do they work? — is up to individual judgement. 


Useful reading 


The following list is neither definitive, nor exhaustive, but 
serves simply as a ‘sampler’ of articles and relevant research 
on the subject of air ions and negative ion generators, listed 
in chronological order. 


Books 

The Ion Effect, by Fred Soyka.. 

The Ion Controversy, by Charles Wallach 
Papers 


Effects of hot, dry desert winds on the metabolism of 
hormones, by Sulman, F.G.; in the ‘Journal of the 
Medical Association of Israel’’; 1962. ~ 


Air ion action on animals and man, by Krueger, A.P.; in 
“Bioclimatology, biometeorology and Aerionotherapy’’, 
edited by Gualtierotti, Kornblueh and Siroti; Carlo Erba 
Foundation, Milan 1968. 


Are air ions good for you?, in ‘“‘New Scientist’, June 14, 
1973. 


Air-ionometry of hot, dry desert winds (Sharav) and 
treatment with air ions of weather-sensitive subjects, by 
Sulman, F.G., Levy, D., Levy, A., Pfeifer, Y., Superstine, 
E. and Tal, E., in the ‘International Journal of 
biometeorology’’, 18: 313-318, 1974. 


Influence of artifical ionization of air on the 
electroencephalogram, by Asseal, M., Pfeifer, Y., and 
Sulman, F.G.; in the ‘‘International Journal of 
Biometeorology’’, 18: 306-312; 1974. 


Air ion action on bacteria, by Krueger, A.P., Reed, E.]. 
Brook, K.B. and Day, M.B.; in the ‘International Journal 
of Biometeorology’’, 19: 65-71; 1975. 


Biological impact of small air ions, by Kreuger, A.P. and 
Reed, E.J.; in “‘Science’’, 193: 1209-1213; September 1976. 


Effect of long-term ionized air treatment on patients with 
bronchial asthma, by Jones, D.P., O’connor, S.A., Collins, 
J.V. and Watson, B.W.; in ‘“‘Thorax’’, 31: 428-432, 1976. 


Meteorology and behaviour: The effects of positive air ions 
on human performance, physiology and mood, by Charry, 
J.M.; PhD dissertation, New York University, 1976. 


Studies on the effect of negative ionization on bacteria, by 
Barash, I.; paper produced for Faculty of Life Sciences, 
Tel-Aviv University, 1977. 


Air ions and human performance, by Hawkins, L.H. and 
Barker, T.; in ‘““Ergonomics’’, 21: 273-278, 1978. 


Absence of harmful effects of protracted negative air 
ionization, by Sulman, F.G., Levy, D., Lunkan, L., Pfeifer, 
Y. and Tal, E.; in the “International Journal of 
Biometeorology’’, 22: 53-58, 1978. 


A managerial framework for investigations of the effects 
of air ion concentrations on work and market behaviour, 
by Robertson K.R.; from “‘Working Paper No. 3”, 
Department of Management Studies, University of 
Auckland, New Zealand, June 1979. 


The perils of second-hand smoking, by Stock, S.; in ‘““New 
Scientist”, October 2, 1982.  *}-, 
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UNIQUE OFFEK FORK READERS OF 
AUSTRALIAN ELECTRONICS MONTHLY 


Portable solar qenerator 


Designed as a portable power source and/or battery charg- 
er, the NV.500M from Solar-Tech is capable of charging nickel- 
cadmium (Ni-Cad) batteries with capacities from 0.5 amp-hour 
to 2.0 amp-hour (Ah). 


This unit features a constant-current charge controller with 
over-charging protector and a circuit breaker. It weights only 
2.6 kg and measures just 330 mm wide by 350 mm high by 
65 mm deep, so it’s readily portable. 


It’s just the thing for charging portable video tape and video 
camera batteries. 

With the NV.500M you can also power portable stereos, radio 
cassettes, AM/FM radios, handheld transceivers, PA systems or 
portable fluorescent lights — anything that operates on power 
at 3, 6, 9 or 12 volts dc — using an optional 12 V Ni-Cad bat- 
tery pack. With this, you can draw up to about 0.45 A at 3 or 
12 V, while at 6 and 9 volts, you can draw up to | A! The 
NV.500M will recharge this battery pack from the Sun. 


The NV.500M is great for all those outdoor activities coming 
this spring and summer — picnics, on the beach, on the water, 
in the mountains. 


It’s great for experimenters, too! 

This offer is being made by Amtex Electronics, a Division of 
TLE Electrical Pty Ltd, in conjunction with Australian Electron- 
ics Monthly who are acting as a clearing house for orders. The 
NV.500M is offered exclusively to readers of this magazine. 





SPECIAL OFFER PRICE: 


NV.500M $189 
12 V/1.2 Ah Ni-Cad battery pack $ 59 


plus post & handling, delivered anywhere in Australia by 
Certified Post, $10. Please allow up to four weeks for delivery. 





Don’t miss this unique opportunity to get such a versatile 
solar power generator at this low price. It used to retail 
for around $300! 


OFFER CLOSES LAST MAIL 31 OCTOBER 1985 
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PLEASE SEND ME | 
HOW TO ORDER OE II NV.500M Solar Generator(s) 
Cut out, or photocopy, and one the oe Se 12 V/1.2 Ah Ni-Cad battery packis) 
| your cheque, money order or credit card details, to: 

| Total COSti. x6< pede de | 
‘Amtex Solar Generator Offer’ I enclose payment by: | 
| Australian Electronics Monthly Money Order {_| Cheque* |_| Amex (_] 
| PO Box 289, WAHROONGA 2076 NSW Bankcard |_| Mastercard |_| Visa L_| 
| *Please make cheques or Money orders payable to CEeGi. Card. NG. « 66.66.04 654545459 505s S56 54h ER | 

Australian Electronics Monthly’ Expiry date: .../.../... 
| (Unsigned orders cannot be accepted) Cheque or Money Order NO: ...... cc eee weer eee cece eens | 
| hl ee a ee ee eS ee ee ee ee AGQIGSS G2 ics teu pbesahieevace biked C644 0ew obs Sed , 
Pore ee ee ee Postcode .......... DIGHANNG 62044 554508 edars ccd adbeen said |e P Rea Ke | 


— — — — —~—~ —~—~ — —— —~ —~— —~ a ee es se ee ee ee a a a a a a af 


# If you would like to inspect one of these solar generators, call into our office any weekday during business hours. We're located at: WB Building, Cnr Fox Valley 
Rd and Kiogle St, Wahroonga NSW. The entrance is in Kiogle St. September 1985 — Australian Electronics Monthly — 31 
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A HANDHELD LCD 
31/-DIGIT DMM FOR 
LESS THAN $50 


The Parameters 8005 features: 
3%2-digit liquid crystal display 
5 functions 
15 ranges 
side pushbutton operation 
‘pocket’ size — 130 x 75 x 28 mm 
dc volts to 1 kV in four ranges 


® 
® 

® 

® 

® 

® 

@ ac volts to 750 V in two ranges 
@ resistance to 2M in four ranges 
@ diode test 

@ basic accuracy, 0.5% (dc V) 

@ fully overload protected 

@ safety ‘finger guards’ on probes 
@ fully shrouded safety probe plugs 
@ low battery indicator 

@ 12 months warranty! 


How to order: 


COMPLETE THE COUPON AND SEND IT, TOGETHER WITH YOUR CHEQUE, 
MONEY ORDER OR CREDIT CARD DETAILS, TO: 


‘Parameters Multimeter Offer’ 
Australian Electronics Monthly 
PO Box 289, WAHROONGA 2076 NSW 


Please allow up to four weeks for delivery. 


| COUPON 
PLEASE RUSH ME ... Parameters 8005 dmn/(s). 





| enclose payment by: 
(0 Cheque* CJ) Credit Card O 
Ol Visa [] Mastercard CO 


Money Order 


Bankcard 


“Please make cheques or Money Orders payable to 
‘Australian Electronics Monthly’. 


(Unsigned orders cannot be accepted) 





GET YOUR MICROBEE 
READY FOR VIATEL 


lf you’re not afraid to wield a soldering iron and spend the odd hour working on your 
‘Bee then send for this ‘Shortform’ Conversion Kit comprising a printed circuit board, 
complete with a silk-screened overlay on the component side and a solder mask on the 
copper side. Software on ROM or disk (please indicate which) plus Viatel control key 
overlays are also included. Applied Technology’s Microbee Viatel Manual is also provided. 
All you have to provide is a few common components, some time and effort and your 
‘Bee will be ready to roll on Viatel. Details on the access fee (around $2.50 per month) 
available from your local Telecom office. Full details of the conversion were published 
in our July issue. 


microbee YIATEL Terminal Emulator vi.2 
(C> 19835 by Craig Southeren 
for MicroHWorld fiustralia 


<1D> - setrdisplay customer ID 
“VIATEL> or V —- return to Y¥IATEL 
C€EXIT> or ie return to CP/M 


on printer 


<GRAPHIC> or <TEXT> dump 
<SAYVE> or <LOAD> memories to’from disk 


<BIR> - directory of VIATEL files 
<DRIVE> — change current drive from B: 


Command ? 


ALL THIS FOR JUST $29.50 including p & p 
Take advantage of this offer today! Just fill out 
the coupon and send it, together with your cheque, 
money order or credit card details, to: 


Australian Electronics Monthly 
‘Microbee Viatel Conversion Kit Offer’ 
PO Box 289, 

Wahroonga NSW 2076 


All mail orders will be despatched by certified post 
Please allow for normal mail turnaround delays. 


COUPON 

PLEASE RUSH ME ... Short Form Microbee 

Viatel Conversion kit(s) 

FULL COST: $29.50, inc. post and handling. 

| require software on ROM 6 vase cease es weson pert iwees 
DISK OYe. ccxdvedesdvesdeeiaesuce 
DISK 54% 6 sdsesS ewe w se eews ee sees 

| enclose payment by: 

Credit Card No.: 

Expiry Date: .. ./.. J... 

Cheque or Money Order No: ................... * 

‘Please make cheques or Money Orders payable to ‘Australian 

Electronics Monthly’. 

INNING: gg ope FRG 4b pee Ed dew EE wd Ee ome ee 

Address... 

Os etek» wae vs ae oe Postcode..._.................... 

Signature....... 6. ee 


(Unsigned orders cannot be accepted) 
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Digital audio 








Malcolm Goldfinch 


on compuier disks 
the wildcard in hi-fi? 


If you can digitise audio, why can’t it be recorded on computer 
disks? Answer — it can, but there are limitations, like record/play 
time. The digital recording technology is here and the technology 
for high density (and hence, long play) magnetic media is soon to 
come. One US company leads the way with what might be the 


‘wildcard’ in hi-fi. 


AN UNKNOWN firm called Compusonics unleashed an 
extraordinary concept on the hi-fi world at the June 1983 
Chicago Consumer Electronics Show in the USA — a digital 
audio record/replay machine that used standard 5.25” com- 
puter floppy disks as the recording medium. It didn’t draw 
the commentary, let alone the accolades, it might have most 
likely because it only offered limited play time — around 
15-20 minutes, and seemed a concept ahead of its time, over- 
shadowed by the rising star of CD. Nevertheless, Compuson- 
ics has survived the year, refined their product and made a 
significant impact at both the US winter (Las Vegas) and sum- 
mer (Chicago) CE shows this year. 

Compusonics now expect to achieve 40 minutes play time 
on their new Digital Audio Recorder (dubbed the ‘“‘compu- 
fi’) and indicated product would be shipped this month (Sep- 
tember), with a retail price around US$1400. 

The inhibiting factor with this technology is the “byte appe- 
tite’ of the sampling technique employed in digitising 
analogue audio signals. In order to get accurate reproduc- 
tion across the full audio range, the analogue signal has to 
be sampled a large number of times per cycle. In addition, 
the amplitude at each sample has to be assigned a digital 
value. With 16-bit technology, this requires two bytes per sam- 
ple. Hence, a half-hour recording will require hundreds of 
thousands of bytes of recording ‘space’. Currently available 
computer floppy disks thus place a limit on the record/play 
time. But emerging computer recording technologies offer 
future salvation here. 

With the new floppy technology now entering the highly 
competitive computer marketplace, byte capacity is expand- 
ing daily. Indications of future advances come from Dr 
Imaoka, research head of TDK, who stated recently, ‘““The 
primary goal of recording technology research is to increase 
the density of information storage ... Because the main limit- 
ing factor is the efficiency of the recording and playback 
heads, TDK is concentrating on making advances in head 
and head-production technologies. In particular, we feel thin- 
film heads are the way of the future, because they permit 
recording densities 10 times higher than those achieved by 
conventional heads.”’ 

With this in mind, the current expectation of a 40 minute 
compufi limit (five minutes short of normal audio cassette), 





there is a thin-film head potential of over six hours in the 
future! To make matters even more complex, Dr Imaoka con- 
tinued, ‘“‘We are developing several new recording mediums 
that promise both to increase recording density and enhance 
reproduction quality. For example we are conducting 
research on new materials and other topics with a view to 
developing erasable optical discs and perfecting DRAW 
(direct read after write) technology. The latter will facilitate 
the development of non-magnetic disks with a once-only 
recording capability. In addition we are giving considera- 
ble attention to magneto-optical disks, which will combine 
the read/write feature of magnetic disks.” 

I suspect that the heavies in electronic imaging have a Com- 
pusonic look-alike in their research labs, but no one wants 
to fire it into the heart of the soaring CD market until their 
investment in CD is written down. 

Compufi could just be what the home-PC maker needs. 
Computer manufacturers in the doldrums, with no care for 
CD, could try a hi-jack of hi-fi imaging that is both record 
and playback, to CD standards. 

Desperation is both mother and father of invention. & 











Philips motional feedback 





Robert Fiitzell 


An ingenious concept embodied in a 
beautifully made product. On classical 
music, played soft and low, they offer 
excellent performance; buf — 


THE PHILIPS F9638 is a 3-way, bi-amplified motional feed- 
back loudspeaker. The product is more than simply a loud- 
speaker, it is a loudspeaker and amplifier combined. 

The motional feedback loudspeaker system has been 
pioneered by Philips and, in fact, they have been producing 
such loudspeakers for a number of years. In simple terms, 
the motional feedback system is a little like driving a car — 
if you start running too fast you use the brake or if the going 
gets tough you use the accelerator. Electronically, the mo- 
tional feedback loudspeaker/amplifier system uses a very 
small accelerometer (a device rather like a microphone used 
to sense vibration) mounted on the back of the bass loud- 
speaker to drive a feedback loop which tells the amplifier 
what the loudspeaker is doing. The amplifier then compares 
this with the outgoing signal and, theoretically, compensates 
to cancel out any irregularities. If the system was perfect the 
loudspeaker would achieve perfect results. However, as with 
the brake and accelerator analogy, sometimes we are just not 
quick enough with the brake pedal. 


Preliminaries 

The first thing we did with the Philips Loudspeakers was 
preliminary listening tests. These showed the loudspeakers 
to be very typical of the European loudspeaker product, being 
subjectively clean and relatively uncoloured, although with 
just a shift at the bottom end to the emphasis so typical of 
many American loudspeakers. The Philips F9638 seemed to 
be a very nice loudspeaker with extended frequency response 
at both ends of the spectrum and that European quality for 
very easy listening. 

Constructionally, the system has three drivers: a 200 mm 
plane disc bass driver, a 75 mm plane disc midrange driver 
and a tweeter. The bass loudspeaker is powered by its own 
50 watt amplifier with an active filter crossover to a 35 watt 
power amplifier powering both the midrange and tweeter. 

The active crossover was stated to be 700 Hz with the high 
frequency passive filter crossover at 4.5 kHz. Whilst it is not 
stated in the accompanying literature, the motional feedback 
control applies to the bass loudspeaker only, and probably 
for the lowest frequency range only. 


Laboratory measurements 

The first analysis we performed was a sequence of swept sine 
wave tests to establish the near field performance of each 
of the drivers and the crossover points. From Figure 1 we 
found the near field performance to be quite good, particu- 


3-way loudspeakers 





Review item: 
Manufacturer: Philips 


Loudspeaker 


Model: F9638 
Format: Motional Feedback Loudspeaker 
Summary: Play it soft and low 


larly for the low frequency driver. These traces were taken 
with the microphone 50 mm from the face of each driver and 
it is noticeable that the crossover frequencies differ from 
those given in the accompanying literature. We found them 
to be 450 Hz and 4 kHz. Except that the 450 Hz cross point 
is getting a little closer to the region of formant tone in the 
human voice and therefore at some risk of voice colouration, 
I would see no real disadvantage in the lower crossover 
frequency. 

Since we couldn’t check loudspeaker impedance without 
pulling the cabinet apart (and causing much weeping, wail- 
ing gnashing of teeth on the part of Mr Philips) we ran 
a few sine wave tests to see what we could learn. Being a 
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Figure 2. Ov erall frequency response, ‘fast’ sweep rate, 50 
dB range. 


eal Lam mm/sec. 





























U 
LOA eae 
Me Slee eesie | 
1 


— oad 12/212 
Figure 3. Overall ‘frequency response, ‘slow’ sweep ae sa 
dB range. 
self-powered system the impedance of the loudspeaker is, of 
course, of academic interest only. From the excursion, we 
estimated the resonant frequency for the bass driver to be 
44 Hz. Whilst running the manual sine wave sweeps we no- 
ticed strong tweeter lobes, particularly in the vertical plane. 
For musical reproduction in a normal living room this would 
probably not be a serious problem, however, it is something 
to remember when considering some aspects of the perfor- 
mance of this loudspeaker. 

The frequency response sweeps in Figures 2 and 3 are both 
interesting and somewhat alarming. The only difference 
between the two sweeps is the sweep rate of the pure tone 
— 15 seconds for 20 Hz to 20 kHz for Figure 2, and 50 se- 
conds for Figure 3. In other words, this is a fairly gentle test 
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for frequency response of the system versus a time varying 
signal. 

We repeated the trace on Figure 2 many times under a num- 
ber of configurations to satisfy ourselves we were not look- 
ing at an experimental anomaly. With the faster sweep rate 
the loudspeaker definitely has problems in handling frequen- 
cies in the region of 40-70 Hz. On Figure 3 one can also see 
evidence of woofer resonance around 44 Hz. Apart from this 
rather alarming anomaly, the frequency response of the 
speaker is very good — with the useful range extending from 
50-70 Hz out to 18 kHz, and confirming the initial impres- 
sions from the preliminary listening tests. 

We were of course rather alarmed to see these anomalies 
and decided we had better look a little further. Figures 4, 5, 
6 and 7 show a time sequence of the logarithmic sine wave 
sweep at the two sweep speeds. Figures 4 and 5 are at the 
fast sweep rate (15 seconds) and 6 and 7 are for the slow 
sweep rate (50 seconds). The proportion of the sweep shown 
on the figures is 20 Hz to 100 Hz and the charts show all 
products within approximately 30 dB of the fundamental. A 
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Figure 8. Loudspeaker pulse response, 40 dB range. 


number of important aspects are evident which must be un- 
derstood for the traces to be meaningful: 


1. For the faster sweep rate it is obvious that even labora- 
tory instruments (B & K Oscillator) have difficulty and 
Figure 5 shows intermodulation distortion products each 
side of the fundamental at 20 dB down. These are of 
course repeated by the loudspeaker. 


2. In Figures 4 and 6 the reader should ignore the nulls ap- 
pearing at 100 Hz, 200 Hz and 240 Hz. These can be 
identified by the portions of no output in the harmonic 
distortion products running vertically up each figure. 


TABLE 1: RESULTS SUMMARY PHILIPS F9638 LOUDSPEAKER 


Frequency Response: 


O degrees 7OHz-18kHz +/- 3dB 

30 degrees horizontal (-3dB) 9kHz 

60 degrees horizontal (-3dB) 6&.5kHz 
Crossover: 450 Hz and 4 kHz 


Distortion at approximately 10 watt: 


100 Hz =Z29d5 
1k Hz -38dB 
10k Hz -33dB 


310 x 630 x 235 mm 
16.2 kg 
8 metres 


Dimensions: 
Weight: 
Cable length: 


These nulls are due to phase cancelling reflections from 
nearby surfaces and are not a part of the loudspeaker 
response. 


Ww 


It is apparent that the harmonic distortion products for 
the loudspeaker extend clearly to the 2nd and 3rd har- 
monics, but also to the 4th and 5th harmonics. 

4. Itis very obvious that the loudspeaker runs into trouble 
around 70 Hz. This is clearly evident in Figure 4 at the 
faster sweep rate but is also apparent as a rippling in- 
stability at the low sweep rate on Figure 6. 


Just to make sure, we ran the swept tone frequency traces 
for both of the loudspeakers that we had to ensure that we 
didn’t have one faulty loudspeaker. All traces showed the 
same responses. 

Following the swept tone traces we ran a number of 
impulse tests on the speaker. Figure 8 is a cascade diagram 
showing two pulses with a flat input signal frequency con- 
tent occurring 40 milli-seconds apart. The diagram shows 
time advancing from the rear to the front so you are looking 
at the response of the speaker after the impulse has occurred. 

From the ‘cascade’ it is apparent that the loudspeaker strug- 
gles a little below about 500 Hz. The early part of the decay, 
is in fact, very smooth. The ‘hole’ occurring at the region of 
200-250 Hz is a phase component reflected from the floor, 
and not a serious dip in the loudspeaker response. The band- 
width for the 50 Hz to 10 kHz frequency envelope is 95 Hz, 
so the 70 Hz anomaly region shown on the earlier figures is 
masked by the mathematics of the Fourier Transform. Whilst 
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Figure 9. Total harmonic distortion at 100 Hz. 
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Figure 10. Total harmonic distortion at 1 kHz. 


RMS: 20 


— 


10 
dB 
/DIV 


l 
{ 
S4 000 Hz 
THD: -32. 88 dB 


Figure 11. Total harmonic distortion at 10 kHz. 


the cascade diagrams produced by the KEF Loudspeaker 
Company have used a linear scale my own preference is to 
use a logarimithic scale where possible since in subjective 
terms it makes a lot more sense and we are also more used 
to looking at log. scales. 

Whilst the Fourier bandwidth problem referred to earlier 
does mask it a little, the loudspeaker clearly has difficulty 
below about 250 Hz in decaying very much at all between 
the 40 millisecond pulses. The cascade diagram suggests the 
loudspeaker should have quite a smooth response but would 


Aaa, 
4 000 Hz 
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Figure 12. Source input — 1 kHz & 2.5 kHz IM distortion 
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Figure 13. Loudspeaker output — 1 kHz & 2.5 kHz IM distor- 
tion test. 


suffer degraded performance when driven a little harder. 
This measurement opinion seemed to be clearly supported 
by the listening tests. 

Figures 9, 10 and 11 are harmonic distortion tests for the 
frequencies of 100 Hz, 1 kHz and 10 kHz. The total harmon- 
ic distortion achieved in each case is shown on the figure 
and in percentage terms the values correspond to 3.5%, 1.2% 
and 2.3%. These readings were taken at an output level of 
approximately 40 watts but were a lot less exciting than we 
had expected. 

Figures 12 and 13 show the source input and loudspeaker 
output for an intermodulation distortion test. The test fol- 
lowed an approximation of the CCIF method using two tones 
of equal amplitude relatively close in frequency. For techni- 
cal reasons the input level had to be lowered from the previ- 
ous harmonic distrotion test levels, however the 
intermodulation products are clearly evident at about minus 
45 dB. 

As a wind-up to the testing we looked at frequency response 
off the axis of the tweeter. In the horizontal plane the roll 
off of the tweeter is smooth and much as expected. In the 
vertical plane one needs to be careful with placement of the 
loudspeaker. Off-axis vertically the phase problems at the 
4 kHz crossover between the midrange and the tweeter are 
very obvious as there is evidence of the lobe characteristic 
producing a severe drop at 12 kHz in another of the final 
traces. The distribution of vertical lobes varies with frequency 
and we have not sought to describe them at all. It is safe to 
say the only plane in which a smoother response can be 
guaranteed is on the horizontal axis of the tweeter. 
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Figure 14. Tweeter, 30° off- 
axis horizontal. 





axis horizontal. 


Whilst the speakers are really too large to consider it any- 
way you would be wise to avoid mounting the F9638 speak- 
ers on elevated bookshelves. 


Testing summary 


Overall, the tested performance of the speakers was disap- 
pointing. The basic quality is all there and the frequency 
response potential for the system is excellent. The response 
for the individual drivers is particularly good and whilst some 
of the ripples in our frequency response traces are due to 
being in less than perfect anechoic conditions, we couldn’t 
help but trip over the performance anomaly at 70 Hz. It must 
be remembered, however, that the tests which we can now 
perform, particularly in relation to frequency/time response 
of the speakers, are much more searching than past testing 
permitted, and we have to learn just how good or bad a loud- 
speaker can.appear from the tests whilst still sounding basi- 
cally good. 


Subjective performance 


As I said at the introduction to the article, the subjective per- 
formance of the loudspeaker is very pleasant. The problem 
at low frequencies are detectable, but probably still cause less 
colouration than occurs with many loudspeakers. For clas- 
sical music I found the string tone to be excellent. 

The overall unpression is of a full range loudspeaker with 
a very powerful bottom end, particularly for its relatively 
small size. Piano reproduction is excellent as is classical gui- 
tar. For pop music (yes, Dire Straits yet again) the speakers 
do become muddy. 

The loudspeakers are capable of high sound levels but do 
not perform nearly so well when driven hard. The clarity 
suffers, subjectively as much in the midrange as in any other 
frequency band. Consequently, its performance comes 
through most strongly when playing classical music at 
moderate listening levels. Rather sadly, we were unlucky and 
couldn’t test the loudspeakers with source material from a 
compact disc. Since this is one of the distinct claims which 
Philips make for the loudspeaker it is something we still hope 
to do and will perhaps report on later. In particular, the 
response to a high level transient at low frequencies would 
be interesting, especially since we have recently found some 
eminent public address system loudspeakers to stumble very 
poorly on a compact disc of the 1812 overture. With the 
anomaly of performance at 70 Hz that we have already seen, 
I suspect that the F9638 Loudspeaker may struggle equally 
with the same passage. 

I found it a little annoying that spikes in the mains supply 
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20 1 kHz 2 10 20 


Figure 17. Tweeter, 30° off- 
axis vertical, below driver. 


1 kHz 2 5 10 


Figure 16. Tweeter, 10° off- 
axis vertical, below driver. 


could switch the amps on when on the standby mode, with 
the result that a regular pulsing at low frequencies occurred 
when the speakers were not in use. 

Constructionally the speakers are beautifully made. For 
classical music, particularly at low to moderate listening lev- 
els, the loudspeaker offers excellent subjective performance 
and are well worth consideration. 
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Printer price plunge! 


S o you'd like to try copying some radio FAX pictures with 
our Listening Post project (AEM3500 July issue), but 
haven’t got/can’t afford a suitable printer? Here’s your 


solution. 

Emtronics in Sydney are hav- 
ing a ‘special’ on Alpha-80 
printers this month for around 
the quarter kilobuck — that’s 
right, just $250! 

This Epson-type printer takes 
‘standard’ A4 tractor-feed com- 
puter paper and comes com- 
plete with a wire frame paper 
tidy to keep your pages or- 
ganised. 

The Alpha-80 takes ordinary 
Epson multi-pass ribbons, 
prints on a 7x6 dot matrix, runs 
at around 32 characters per se- 
cond and will put around 140 
columns on a page with com- 
pressed print. 


PROJECT BUYE 


A whole variety of print faces 
can be software selected using 
escape codes (which are com- 
mon to Epson-type printers), 
such as double-strike, com- 
pressed print, italics, etc. It’s 
also capable of some really 
lovely graphics. 

Apart from being just the 
thing for the AEM3500 Listen- 
ing Post, it makes a great printer 
for all your general computing 
needs. The interface is a stan- 
dard Centronics type. 

Buzz over to Emtronics, 94 
Wentworth Ave, Sydney 2000 
NSW. (02) 211 0988. 





GUIDE 


This month’s feature project, the Experimenter’ s Negative lon 

_ Generator, uses all commonly available parts so we'd expect 

you would have no difficulty amassing your component require- 

ments for this one. We understand kits will likely be stocked 

__ by All Electronic Components and Active Electronics in Meo- 
bourne, and by Jaycar in Sydney and Brisbane. 

The Four-Input Mixer/Preamp has been designed using off- 
the-shelf components, so we expect you'd have no difficulties 
here, either. It seems Jaycar might be stocking kits for this one, 
but we had no advice on which other suppliers may carry kits 


at time of going to press. 


With regard to the Microtrainer, Jaycar might be a good bet 
for a kit and you might try Active Electronics in Melbourne. 
Boards and bits will be stocked by Geoff Wood Electronics 


in Sydney, we understand. 


Following a rush of enquiries from frustrated readers unable 
to find ready-made pc boards over the counter, we advise that 
a small stock of rolled-tin over copper boards for our projects, 
featuring silk-screened component overlays, is kept at our 
Wahroonga offices. Phone us on (02) 487 2700 if you have 
difficulty getting project boards. Note that Geoff Wood Elec- 
tronics in Rozelle, Sydney, can supply our boards. 
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Wood chops chips! 


ere’s one for the oppor- 
tunists among you. Geoff 


Wood, the piscofiscatorial 
proprietor of the firm of the 
same name, has chopped his 
chip prices. 

As the Australian dollar has 
been trading strongly against 
the Yen and US dollar of recent. 
he’s been able to take advantage 
of advantageous import price 
drops — and you reap the 
benefit!, as some famous per- 
sonage once said, but whose 
name has just slipped my mind 
because I'm writing this copy at 
0145 on deadline day. 

Prices on many of the semi- 
conductor lines he stocks have 
been decreased substantially. 
To get in for your chop on 
chopped chips, chuff over to 
Geoff Wood Electronics, 656A 
Darling St, Rozelle 2039 NSW. 
(02) 818 6845. 


ACTIVE ELECTRONICS ANNOUNCE 
LUCKY DRAW PRIZE WINNER 


Active Electronics held their Lucky Draw on May 30th, as an- 
nounced in store promotions earlier this year. The draw, for a 
Trio CS1022 Oscilloscope, was held to promote the opening 
of their new store at 887 Springvale Road, Springvale 3171, 
Melbourne. 

The lucky winner was Ross Bell of Keysborough, Vic. Ross, 
a former apprentice Radio Technician with Philips Industries, 


Clayton, is currently completing the final stage for his Certifi- 
cate of Technology in Electronics. In 1983, Ross was top Elec- 
tronics student and was given The Philips award for radio 
electronics. 

Ross said he was attracted to Active’s new store by the keen 


prices he had spotted in their ‘specials list’’, and had called 
to purchase a 12-6 V Converter Power Supply for a hobby 
project for a friend, and lucky for him, while in the store he filled 
out an Active Lucky Draw entry form. Ross is seen here receiv- 
ing his prize from Active’s Store Manager, John Di Paolo. 
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Lever-action dc 
solenoids 


N ow here's something for 
vou budding robotics 
engineers out there who have 
lots of ideas, fertile imagina- 
tions, a long weekend every 
fortnight and a modest bank 
account. 

All Electronic Components in 
Melbourne has these nifty little 
lever-action dc-operated sole- 
noids that should find all sorts 
of uses for themselves, given a 
little imagination. 

The lever actuator employs 
gravity as the returning force, 
the actuator being around 80 
mm long. The coil is fixed 
directly to the stamped metal 
frame, which provides some 
heat dissipation. The design 
operating voltage is unkown but 
the unloaded lever will pull-in 
on a mere 3 Vde and the coil 
certainly withstands 9 Vdc. 

The solenoid frame has two 
threaded mounting holes and 
the coil wires are terminated in 
gold-plated 1.6 mm pins. Price 
to you — just $2.40. 

In case you missed, or have 
forgotten about, July issue’s 
Retail Roundup, All Electronic 
Components also has a super 
special on pushbutton switch 
banks made by Switchcraft. 
They come in banks of nine or 
11 single-pole, normally-open 
contact sets, interlinked so that 
only one switch set can be oper- 
ated at a time. All for just $2 
each! 

Ring, write or call to All Elec- 
tronic Components, 118-122 
Lonsdale St, Melbourne 3000 
Vic. (03) 622 3506. 
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The location 
of the chip 


B=1kG 
Ta=25°C 


(mV) 
Vu (mV) 












B (kG) Ve (V) 
Absolute Maximum Ratings (Ta=25 °C) 
Tor —55~ +125 on 
Tor | =e 4180 | 
FEATURES: APPLICATION: 
@ Small temperature coefficient of ® Brushless DC motors 
Hall voltage. @® Micro switches 
® Good linearity coefficient or ® Rotation detectors 
magnetic field dependance of @ Magnetic detectors 
Hall voltage. @® Proximity switch 
@ High Product sensitivity @ Gauss meters 
@ 1k input resistance, DC voltage 
directly applicable. 
Toll Free (008) 22 6385 
ELECTRONIC Tn Ra ob 
FACILITIES Pty Ltd 67 Dickson Avenue, Artarmon Address for Correspondence: 





Sydney N.S.W. 2064 Australia PO Box 351 
Telephone: 439 3786 Artarmon N.S.W. 2064 
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Experimenters’ 


negative ion generator 








David Tilbrook 


For those who wish to explore the effects 
of negative ions on air pollutants, plant 
growth or your own health, here’s a 
simple-to-build, low cost project. 


THE ENORMOUS POPULARITY of negative ion generators 
has resulted in large numbers of these devices being made 
available with several Australian companies virtually 
specialising in this field. Another testament as to the popular- 
ity of these devices is that this project remains one of the most 
requested. Accordingly, we have developed a simple and in- 
expensive ion generator which has performance equivalent 
to commercial units several times its price. 


Most commercially produced generators are based on an 
application of the Cockcroft-Walton voltage multiplier. This 
is by far the most widely used scheme for the generation of 
a large dc voltage. It was developed by J. D. Cockcroft and 
E. T. S. Walton for application in particle accelerators. The 
work leading to the development of the voltage multiplier was 
initially carried out at the Cavendish Laboratory in Cam- 
bridge, England in 1929. This remarkable device was used 
by Cockcroft and Walton in 1932 in the first accelerator ever 
built which achieved disintegration of an atomic nucleus. The 
early multiplier consisted of banks of Capacitors and large 
vacuum tube rectifiers and achieved a final voltage of around 
400 000 volts. The highest voltage reached during subsequent 
work by Cockcroft and Walton was around 800 000 volts. The 
elegant simplicity of the voltage multiplier has ensured its 
continued use in a myriad of applications and although prob- 
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The circuit utilises a Cockcroft-Walton voltage multiplier to increase 
the mains voltage to around —8100 V. The high voltage is applied 
to an array of sharp needles which will emit negatively charged 
ions due to the large electrostatic field created near the needle 
points. 

The mains voltage is applied to the input of the voltage mulipli- 
er via the two resistors R1 and R2. These resistors serve to limit 
the current in the event of a short circuit in the multiplier. They 
also double as fuses since they will go open circuit in the event 
of serious failure. Two resistors are used, one in each mains line. 
The supply for the neon indicator is similarly derived using two resis- 
tors which have been chosen to limit current to a safer level in the 
event of accidental contact with the tracks running to the front pc 
board. 

The Cockcroft-Walton voltage multiplier works by superimpos- 
ing ac on a previously rectified dc voltage. In order to see how the 
circuit operates it is best to look at the simplified circuit shown here. 
This shows a single stage of the voltage multiplier formed by diode 
D1 and capacitor C2 in the 5501 circuit. 


C1 


ACTIVE Omak 






AC 


INPUT een 


NEUTRAL 





When the input line marked ‘active’ is positive with respect to 
the other input, current flows through the capacitor and the diode 
so the voltage across the output cannot rise above the forward turn- 





ably considered a lesser achievement than the first success- 
ful splitting of the atom it remains a fitting tribute to these 
two remarkable British physicists. 

The voltage multiplier used in our humble ion generator 
is considerably less ambitious but nevertheless achieves the 
desired dc voltage of around —8100 volts. It consists of 24 
capacitor-diode stages multiplying the 240 V ac mains. The 
details of operation of the Crockcroft-Walton voltage mul- 
tiplier is discussed in the Circuit Operation section of this 
article. 


The ion emitter 

The ion emitter consists of an array of four needles which 
are soldered onto a pc board and protrude slightly through 
the front of the case. Their function is to produce a steady 
stream of negative ions which are projected into the room 
in which the ion generator is placed. It is a fundamental prin- 
ciple of electrostatics that the electric (‘E’) field strength is 
greatest in the vicinity of a point projection. The extremely 


AEM5501 CIRCUIT OPERATION 


on voltage of the diode. When the active is negative, on the other 
hand, the diode cannot conduct so the full voltage of the input wave- 
form is expressed at the output. Now if a second stage is added 
and the output is redefined as shown here, the operation of the 
first stage will be unaffected. The negative voltage on the output 
of C1 forward biases the diode D2 and this voltage is stored across 
capacitor C2. When the active line is positive, however, diode D2 
will be forward biased by the signal which can now flow through 
capacitor C2. This voltage adds to the voltage already on capaci- 
tor C2 so the peak voltage across C2 is doubled. 


Ct 
ACTIVE o——f 
AC 
INPUT a D2 
NEUTRAL 













C2 OUTPUT 


J 


As each successive stage is added the input voltage is multi- 
plied in this way so that the total available voltage will be n x the 
input voltage for a multiplier with n stages. The available current 
is limited by the series capacitors and hence can be quite small 
for multipliers with many stages. 

The two output resistors are included to further reduce the max- 
imum possible output current under normal operation but also serve 
to limit the current in the event of the needles being touched. This 
is a particularly important function in the event of the unit going 
faulty and possibly applying 240 V mains to the needles. 


large E field produced at the needle points ionizes air 
molecules in their vicinity by increasing the number of elec- 
trons associated with each molecule. In this way negative 
ions are produced which are repelled by the strong elec- 
trostatic field and projected into the room. 

It is important that the needles used remain sharp. A hard 
metal would be best to resist cathodic stripping of the nee- 
dle points. The prototype used stainless steel sewing needles 
which are hard but inexpensive and easily obtained. 

Where ever there is ion production there is a possibility 
of ozone production. Ozone is a different arrangement of oxy- 
gen atoms in which molecules consist of three oxygen atoms, 
03, instead of the usual 0, molecule of ordinary oxygen. Ozone 
is highly corrosive and is an anti-bacterial agent, although 
poisonous in sufficient quantities. It has a distinctly acrid, 
‘metalic’? smell and is generated in large quantities by elec- 
trical arcs such as are created in motor commutators. 

To avoid the production of ozone it is important to ensure 
that there is no possibility of arcing. This requirement is as- 
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sisted by the use of a plastic box to house the ionizer, rather 
than a metal one but precautions should be taken to ensure 
that arcing between neighbouring points on the voltage mul- 
tiplier cannot occur. While this is extremely unlikely when 
the unit is first constructed if good quality fibreglass pc board 
is used there is a possibility that with age and the effects of 
humidity etc that arcing might eventually occur. To obviate 
this possibility it is a wise precaution to cover the copper side 
of the pc board with pc board laquer once all components 
have been soldered into place. 


Construction 

The negative ion generator is built around two pc boards, 
the AEM5501a and AEM5501b. The main pc board, which 
contains the mains wiring and the voltage multiplier, is the 
“a” board while the “‘b’’ board forms the emitter board and 
contains a neon to show when the unit is operating. 

The two boards are soldered together, at right angles to 
each other, using pads on the pc boards. It is probably easi- 
er, though, to solder the components to the “‘a” board first. 
Start by soldering the diodes D1-D24 in place. Be certain to 
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ensure that these are inserted with th correct orientation. If 
you have a pc board with a component overlay pattern the 
correct orientation is clearly shown. Check that the cathode 
end of the diode (ie, the end marked by the line on the diode) 
is located next to the end of the diode drawing marked by 
the solid bar. If your pc board is not supplied with a silk- 
screened printed on the component side then consult the pc 
board overlay diagram included with this article. 

Once the diodes have been soldered in place, solder in the 
capacitors C1-C24, and the resistors R1-R6. The two pc 
boards can now be soldered together. This is best done by 
first tinning the pads on the two boards. Lie the ‘“‘b” board 
on a flat surfce with the copper side facing up. The ‘‘a” board 
can be held upright in one hand while soldering with the 
other. Be careful to get the boards at right angles to each other 
and with the sides in line. 

The neon mounted on the “‘b” board can be soldered into 
place next, and the two linking wires run between the two 
boards. Mounting the needles follows. It is important when 
soldering the needles into place that they protrude slightly 
(around one or two millimetres) beyond the end of the box. 
In order to get the length correct, it is probably easier to 
mount the pc board in the box first. Insulated standoffs 
should be used since it is essential to ensure that no metal 
contact that protrudes outside the box could come into con- 
tact with the 240 Vac mains inside the box. The main pc 
board is secured by four such standoffs and should be mount- 
ed to the lid of the plastic box. Mounting details for the oca- 
tion of these standoffs have been included for the box 
specified in the parts list. 

Once the pc board assembly has been mounted in place 
it is a relatively easy matter to determine the required length 
of the needles. If necessary, drill the four holes for the nee- 
dles in the box as shown in the drilling details and place this 
over the pc board assembly. Adjust one needle so that it has 
the required length and just protrudes beyond the end of the 
box. When the correct length has been established remove 
the box and solder it into place. The other needles may then 
be soldered to the same length. Cut the excess length of nee- 
dle protruding into the box immediately behind the pc board. 


The finished product showing placement of the components. 
watch the orientation of the diodes and the mains cable 
wiring. The ACTIVE (A) wire is brown and the NEUTRAL (N) 


is blue. 





LEVEL 
We expect that hobbyists who are 


BEGINNERS 


in electronics construction, but who have an appreciation 
of, or limited experience with, mains operated projects 
should be able to successfully complete this project. 


AEM5501 PARTS LIST 


Semiconductors 
D1 — D24 ... 1N4007 or equiv., 
1000 V/1 A diodes 


Resistors all 1/2W, 5% 
Ply: FZ 64a ntodegt ahs 150R 
PG Git cod hag bore HERS 220K 
FAG. WAG. kb ta4 ey aeese wees 10M 
Capacitors 

C1-C24 ... 22n/630 V greencap 
C25 0k ba es 10n/250 V greencap 





Miscellaneous 
Neon 1, Neon 2......... NE2 


AEM5501a/b/c pc boards; four 
stainless steel sewing needles; 
mains cable and plug; four insulat- 
ed mounting posts; plastic zippy 
box 150 x 80 x 50 mm; two rubber 
feet (if required); four nylon screws; 
cable clamp to suit mains cable; 
about 120 mm insulated hookup 
wire. 


Expected Cost: $36-$44. 


N.B. This project utilises mains voltage on the pc board 
which is multiplied to a total of around -8100 V. Extreme 
care should be exercised if the unit is operated outside 
of its correct insulated enclosure. The multiplier capaci- 


tors store charge for considerable periods of time after 
the unit has been switched off. Be certain to discharge 
each capacitor individually using a well insulated wire be- 
fore servicing the unit. 
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Component overlay, showing placement of the parts. 
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Once this has been done the final stage in construction is 
to remove the pc board assembly from the box and coat the 
copper sides of both pc boards with pc board laquer. As men- 
tioned earlier, this will help to ensure efficient long term per- 
formance of the unit. 

Note that this project has 240 V on the pc boards as well 
as very high voltages, so extreme care should be exercised 
if operating the unit out of the box. The capacitors present 
on the board are charged to 340 Vdc during operation and 
will hold this charge for a considerable time after the unit has 
been switched off. If you have to open the unit after opera- 
tion, be sure to discharge each capacitor individually with 
a piece of well insulated wire before proceeding. 

Once the unit is mounted securely in its box however, the 
unit is quite safe. It is impossible to receive a shock from the 
needles even though these are at -8100 V since the available 
current is limited by both the value of the capacitors speci- 
fied and the value of the two current limiting resistors R5 
and R6. The value of the capacitors C1-C24 should not un- 
der any circumstances be increased since this will enable the 
voltage multiplier to provide higher currents possibly result- 
ing in a dangerous device. 


Checking operation 

To facilitate checking the operation of the ion generator we 
have included an “‘ion wand”’ with the design of this project. 
This simple device consists of a large area of copper to which 
a neon and a capacitor are connected. The other ends of these 
two components are soldered to a smaller area of copper that 


Full-size reproduction of the Scotchcal label. 


_ = 





CAUTION: VERY HIGH VOLTAGE INSIDE 


NEGATIVE ION GENERATOR 


| [ 





| dressed up one side of the box with a small Scotchcal label. 


is held between the fingers. 

If the wand is placed immediately in front of the ion gener- 
ator with the large copper side facing towards the needles, 
the ion output will charge the copper until the breakdown 
voltage of the neon is reached. When this happens the cur- 
rent stored in the capacitor flows through the neon, which 
blinks. The blink rate is a rough indication of the ion out- 
put. Another way to check that the unit is operating is to hold 
your hand close to the needles without actually touching them 
and feel the very slight ‘“‘breeze’’ caused by the ions as they 
are projected from the needle points. 


DRILLING DETAILS OF THE AEM 5501 LID, 
VIEWED FROM THE INSIDE 


68 
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PICTURE: ‘Front’ view of the printed circuit board. this was 
taken prior to installing the selected input resistors (see 
Table 3). 








Designed especially for small bands or 
groups, this mixer/preamp can be used 
‘stand-alone’ with an existing PA or amp 
system, or built-up as part of our ‘Band 
Box’ project which employs the 
AEM6500 MOSFET amp module 
(coming up!) 


David Tilbrook 


SOME OF THE MOST POPULAR PROJECTS over the years 
have been audio mixers which have been described in a var- 
‘iety of configurations. This project fills the demand for a low 
cost mixer with relatively limited facilities but which can be 
optimised for the task at hand. Probably one of the largest 
uses for the project will be as a four-input mixer for small 
bands. By their very nature, however, the specific demands 
of these groups will be extremely diverse. Some will require 
all four inputs to be capable of connection to electric gui- 
tars while others might require a mixture of guitar, micro- 
phone and line inputs. Accordingly, this project has been 
designed so that the inputs can be configured to suit the par- 
ticular requirements. Both the gains and the input impedance 
of the input stages can be changed. 

We are presenting this project as a printed circuit board 
since we feel that most constructors would want to incor- 


High performance 
four-input mixer-preamp 






FEATURES: 


@ Four inputs; ability to select gain and impedance. 
@ All inputs have individual gain control. 

@ Bass, presence and treble tone controls. 

@ Fits behind standard 19” rack panel. 





porate the unit with various power amplifier modules and 
in a variety of physical configurations. We have used this 
preamplifier in conjunction with the AEM6500 power am- 
plifier module for the ‘‘Band Box’’ project which is to be 
described in a following issue. 


Design 


The circuit consists of four input stages which are configured 
as non-inverting amplifiers. This enables a broad range of 
input impedances and gains and accommodates the require- 
ment for a flexible input circuit. The outputs drive the input 
of a mixing stage after passing through level control poten- 
tiometers. In this way the four inputs can be mixed in any 
desired ratio. 

The output of the mixing stage is fed via a three-way ac- 
tive tone control stage, through a master level control and 
‘then to a low output-impedance amplifier stage to the out- 
put of the preamplifier. The tone control employed was de- 
veloped to fill the role of a versatile unit which would provide 
a useful degree of adjustment on all of the most common in- 
put sources. This is not a simple requirement to fulfill since 
the optimum tone control stages for, say, line and guitar 
sources are very different. 

The input stages are based around the NE5534N op-amp 
which was chosen because of its very good input noise per- 
formance and high speed. The input impedance of these > 


September 1985 — Australian Electronics Monthly — 47 








S86} 4equieides — AjyUOW S91U01}99;9 UeI|eAISNY — gP 


C8 10p R17 (+) 
11 00R | (+) 








INPUT 1 
a 
200R 
& & HeZ mic 
e 
ag GUITAR 
S0OmvV 
INPUT 2 (o—< 
SK2 p 
(+) 
C28 
[2 7 
ef BIPOLAR . 
o C29 
Fl a 100n 
MASTER 
E 
INPUT 3 ro 
=- i- " . 'e 
SKS + 3 <6 + * OUTPUT 
(-) 
2 Ls 0K 
ef 
e SEE FIGURE 3 
IC1—-IC4 NESS34N (USE NESS34AN FOR LOW NOISE) 
ICS TLO72 
IC6 NE5534N 
NB. THE METAL CASES OF THE TONE CONTROL POTENTIOMETERS 
MUST BE WRED TOGETHER AND CONNECTED TO GROUND IN ORDER 
; Pe TO ENSURE FREEDOM FROM RFI SUSCEPTIBILITY.-SEE REAR PC BOARD PHOTOGRAPH 
SK4 H 
+ [ SEE ‘RETAIL ROUNDUP’ FOR 
4: A GUIDE TO KIT SUPPLIERS 


WHO MAY STOCK THIS PROJECT 


aem project 6501 





stages can be changed by adjusting the value of resistors R1, 
R2, R3 and R4. The actual input impedance over most of the 
audio range is determined by the parallel combination of 
these input resistors and the 470k resistors R5, R6, R7 and 
R 8. The various values of the input resistors are shown in 
the table included with the circuit diagram. The gains re- 
quired to suit the various possible input sources can be set 
by adjusting the values of the feedback resistors R13, R14, 
R15 and R16. Once again the correct values for these com- 
ponents are included in the table. 

The outputs of the input stages are summed using a virtu- 
al earth formed by the feedback loop around IC2a. This 
scheme is the usual method employed for mixer stages at au- 
dio frequencies and allows signal voltages to be added in- 
dependently. Figure (1) shows the circuit diagram of an ideal 
op-amp configured with negative feedback applied via resis- 
tor Rf. With the negative feedback applied, the output vol- 
tage will be maintained so that the difference between the 
input voltages on the two inputs will be held to a minimum. 

Since the non-inverting input is held at earth potential, the 
output tries to hold the inverting input at earth potential also. 
For this reason this point is often referred to as a ‘‘virtual 
earth” point. Now, if a signal is passed into the virtual earth 
point, the output voltage Vout adjusts itself so that the feed- 
back current, If, maintains the virtual earth point at earth 
potential. In order to do this the feedback current must have 
the same absolute value as the input current but have oppo- 
site sign. 

le: lin = —If meen ie 


Since a feedback resistor has been included in the feed- 


CIRCUIT OPERATION AEM6501 


Each of the four inputs consist of non-inverting amplifier stages 
that are compensated for the smallest likely gain. The gain and 
input impedance are determined by the values of resistors 
marked Rgain and Rin. Since each of the input stages is iden- 
tical we will wiscuss the first stage only i.e: input (1). 

The operational amplifier is supply decoupled using two resis- 
tors, R17 and R18 and a capacitor, C13. Resistor R5 provides 
a dc connection for the input of the op-amp but is large enough 
in value to allow the input impedance to be determined by 
another resistor, R1. Capacitor C1 provides dc isolation for the 
input stages while capacitor C5 ensures a low dc offset at the 
output of the stage by reducing the gain to unity for dc. Com- 
pensation for the stage is set by capacitor C9. The given value 
should be increased slightly (to around 15p) if the gain required 
from the first stage is decreased to unity. 

The outputs from the first stages are ac-coupled and sent to 
the level control potentiometers. The wipers of these pots are 
connected to the inputs of a four-input, virtual earth mixing stage 
which has been discussed in some detail in the main article. 
Once again, supply decoupling has been provided, this time 
through the use of resistors R31, R32 and capacitor C21. 

The output of the mixing stage is connected to the input of 
the tone control. This is an active tone control circuit which 
employs RC filter stages in the feedback loop of op-amp IC5(b). 
By varying the potentiometers the amount of feedback within 
the filter pass-bands is varied and consequently the frequency 
response is varied. The tone control has been designed to pro- 
vide useful amounts of boost and cut at 100 Hz, 1 kHz and 
10 kHz which should be suitable for most applications. 

The final stage is a unity gain non-inverting amplifier employ- 
ing an NE5534N op-amp and is therefore capable of driving a 
600 ohm load to the full supply voltage. The stage is compen- 
sated for unity gain by capacitor C30. Resistors R42 and R43, 
together with capacitor C31, provide supply docoupling. Capa- 
citor C32 isolates the output for dc while resistor R44 ensures 
that the output stays at a O Vdc potential. 








































Figuret 


INPUT a 


INPUT b 


INPUT c 





INPUT d 


Figure 2 


back path the output voltage required to produce a current 
—If is Rf = Vout/If. by Ohm's law. By substituting from 
equation (1) above we find 

Vout = —lin Rf ie 4) 


Notice also that. because the virtual earth point remains 
at earth potential. signal currents can be applied from a var- 
iety of input sources without interacting with each other. To 
accommodate multiple inputs. input resistors are added as 
shown in Figure (2) 

In this case, the currents supplied to the input will be 
determined by the voltage drops across the input resistors 
and this is equivalent to the input voltages since one side of 
the input resistors is held at earth potential by the virtual 
earth. The total input current is simply the sum of these in- 
dividual signal currents i.e: 


lin = Ia + Ib + Ic + Id amt bo} 


Since the output signal voltage is given by equation (2) sub- 
stitution of equation (3) yields 


Vout = —Rf (Ia + Ib + Ic + Id) 
or -Vout = Rfla + Rflb + Rflc + R f Id a (4) 


By using Ohm’s law again the currents la, Ib, Icand Id can 
be replaced by the relations: 


Ia = ValRa, Ib Vb/Rb, 
Ic = VclRce. Id = Vd/Rd 


Substitution into equation (4) yields: 


—Vout = Va Rf + Vb Rf + Vc Rf + Vd Rf 
~ Ra Rb Rc - Rd 


. (5) 


This is the required equation since it describes the rela- 
tionship between the input and output signal voltages for the 
ideal circuit shown in Figure (2). The negative sign in front 
of Vout says that the output voltage is inverted with respect 
to the input and this should be expected since the inputs are 
connected to the inverting input of the op-amp. 
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_ 4mm DiA. 


A. 


4.6 18.) 4mm DI 


14.4 (365.7) 


4mm DIA. 


12.3 (312.4) 


6501 PC BOARD 


THE SOCKETS ARE NOT MOUNTED ON THE PC BOARD ITSELF. 
LOOKING FROM THE COMPONENT SIDE. 


6.1 (154.9) 
THE POSITIONS OF THE INPUT SOCKETS AS SHOWN, ARE ONLY SUGGESTED AS 
NOTE THAT DIMENSIONS ARE FROM THE TOP LEFT CORNER OF THE BOARD, 


7 
4 


0.3 (7.6) 


3.4 (86.4) 


AEM6501 PARTS LIST 


Semiconductors 
IC1, I1C2, IC3, 1C4.... NE5534N 


FF agtesasGawarseas 4 TLO72, TLO82 
HOG ooh.645 2044 tne eo NE5534N 
(Oy a eer ee eee 7815 
oe a pan ee an eeeneeru eee 7915 
Ol: D2, 03," D4 «2 evces 1N4001 
or equiv. 1A/100 

V diodes 

Resistors all 72W, 5% 
ae es ee eee see Fig. (3) 
Ai de Ok hee bata nes 470k 
MS. 10, 31. 12 645eeekwess 1k8 


R13, 14, 15, 16 .... see Fig. (3) 
R17, 18, 19, 20, 


21; 22; 20). OF «xen daeaas 100R 
AZo, COp2l 5 £06 ¢eceres 100k 
9 ee re ee ee ee 22k 
5 a ee er 470k 
Mol; Ge to5.sse eons eames 100R 
Figo). Oe brad thestecgeun so 12k 


Capacitors 

C1, 2, 3, 4 100n greencap 

C5, 6, 7, 8 22u/25 V RB electro. 
10p ceramic 

C13, 14, 15, 16 .. 47n greencap 


C17, 18, 19, 20 .... 4u7 bipolar 
RB electro. 


4 i eee 47n greencap 
oo) rene ee 33n greencap 
ee ates oaas a 150n greencap 
O24 56456 n6.0025 4n7 greencap 
0F:15 re eee 18n greencap 
oe ee ee 150p ceramic 
C2F oo8 race anes 4n7 greencap 
C28 ... 4u7 bipolar RB electro. 
Ceo wis oae sees 100n greencap 
C30 xccc wewinn'c wears 15p ceramic 
OST sa encaedes 47n greencap 


C32 ... 4u7 bipolar RB electro. 
C33, C34 ... 470u/63 V electro. 
C35, C36... 10u/25 V tantalum 


Potentiometers 

RV1, RV2, RV3, RV4... 10k lin 
RV5, RV6........... 100k lin 
PET 3k hese 4 be 500k lin 


Miscellaneous 

AEM 6501 pc board; SK1, Sk2, 
SK3, SK4 mono 6.5 mm isulated 
jack sockets; knobs to suit; 6 x 25 
mm pc board spacers; mounting 
bolts as required; shielded cable as 
required; 400 mm length tinned 
copper wire. 


Expected Cost: $67-$74. 
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<q This shows drilling details for mounting the board to a 


cabinet front panel. It has been designed to fit a standard 
5.25” high 19” rack panel. 


Now, if each of the input resistors is made the same value 
i.e: Ra = Rb = Rc = Rd = Rin. 
then equation (5) becomes: 


—Vout = Rf (Va + Vb + Ve + Vad) 
Rin 
and it is clear that the output signal is determined by a fac- 
tor equal to Rf/Rin. The stage sums the inputs and amplifies 
the result with a gain equal to Rf/Rin which is precisely what 
is required of a mixing stage. The virtual earth mixing 
stage is a very important building block. 

The active tone control used in this design, as is the case 
with most tone control and graphic equaliser designs, also 
uses the virtual earth principle to sum the outputs of an 
assembly of filters. The bass. presence and treble controls 
are formed by including a potentiometer with appropriate 
RC filters into the feedback loop of an inverting amplifier. 
By varying the potentiometers the gain of the stage is varied 
within the filter pass-band and so the frequence response is 
altered. Notice that then. outputs from the three filter sec- 
tions are summed at the inverting input of the op-amp while 
the negative input is held at earth potential. 

The output of the tone control section is sent via a level 
control potentiometer to a unity gain non-inverting output 
stage that ensures sufficiently low output impedance to drive 
the likely combinations of power amplifiers. 


Construction 


All of the components are mounted on the printed circuit 
board including the potentiometers. The pc board measures 
14.4 inches (365.7 mm) by 4.6 inches (116.8 mm) so it can be 
mounted vertically, immediately behind the front panel of 
a three-unit high, 19 inch rack box. The pc board can be 
mounted from the front panel on 25 mm spacers. The poten- 
tiometers used for the project should be the long shaft types 
since the shafts must reach from the pc board, through the 
front panel and leave sufficient length to allow a knob to be 
fitted. The front panel need only be drilled with holes of suffi- 
cient diameter to accommodate the pot shafts. 

If the input sockets are mounted on the front panel, they 
must fit between the pc board and the front panel. Most of 
the common types seem to meet this criterion but it is prob- 
ably wise to check this. The input sockets used should be the 
insulated type. The pc board has been carefully designed to 
ensure the integrity of the earth line to eliminate the possi- 
bility of hum loops and other earthing related problems. If 
non-insulating input sockets are used, the signal earth will 
be connected to the chassis by the input sockets which could 
result in significantly reduced signal-to-noise ratio charac- 
teristics, the creation of hum loops or increased distortion. 

The order of construction is not really critical, however 
it is probably wise to start by soldering the wire links, resis- 
tors, and non-polarised capacitors. Next solder the alumini- 
um and tantalum electrolytic capacitors, being sure to insert 
these with the correct orientation. Most aluminium capaci- 
tors have their negative lead marked either with an arrow 
or with the negative sign itself. Tantalum capacitors are 
usually marked in either of two ways. The first applies to 
tantalums that are painted with a single solid colour. These 
devices are marked with the value and the positive lead is 
marked with a positive sign. The other common type of tan- 
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talum is colour coded in which case the positive lead is indi- 
cated by the position of a dot on the body. This is shown in 
the diagram accompanying the component overlay. 

The integrated circuits can now be mounted with 
decreased risk of overheating their leads while soldering ad- 
jacent components. Be careful not to confuse the two IC vol- 
tage regulators. The rectifier diodes can be soldered into 
place, again being careful with the orientation of these 
devices. 

The final stage in the construction is to mount the poten- 
tiometers. These should be bolted into place before solder- 
ing. Once the pots are in their correct positions the leads can 
be held against the pc board with a screwdriver and soldered. 
Several of the solder pads for the potentiometer are quite 
close to adjacent tracks. Check that no solder bridges are 
accidentally created while soldering the pots. Finally, the 
cases of the pots must be connected to ground to decrease 
the possibility of induced radio frequency interference. This 
is best done by soldering a tinned copper wire to each of the 
pots and then to the earth track on the rear of the pc board. 
A pad for this purpose has been included on the rear of the 
pc board (see rear pc board photograph). In order to solder 
to the potentiometers it is usually necessary to scratch a small 
section of the rear metal cover and solder to this area. The 
soldering iron needs to be quite hot in order to make these 
joints correctly. 


Operation 


Since all the power supply components are mounted on the 
pc board the only additional components required are the 
input sockets as mentioned above and the power transform- 
er. The preamplifier requires a 30 V centre-tapped ac supply. 
This can be obtained either from a tap on the transformer 
used to power the power amp or a separate transformer can 
be used for the preamplifier. 

In order to ensure freedom from hum loop problems, con- 
nect the earth of the preamplifier to the earth of the power 
amplifier only using the shield at the output of the pream- 
plifier. Further details showing the correct connection to the 


power amplifier will be shown in the ‘Band Box”’ project 
to follow. ® 


We would like to acknowledge the kind assistance of 


Jaycar in supplying components used in developing ne 
prototype of this project. 
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Rear view of the pc board, showing grounding of the 
potentiometer cases. 





SPECIFICATIONS: 


Distortion 

@ less than 0.012% @ 100 Hz 
@ less than 0.012% @ 1 kHz 
@ less than 0.015% @ 10 kHz 


— with respect to all inputs and at 1 V RMS output. 


Hum & Noise 
@ less than -118 dBm flat. 
@ less than -126 dBm A-weighted. 


— measured with respect to a 200 ohm_ source impedance; 20 
KHz noise bandwidth. 
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Overall frequency response of the mixer/preamp with the 


tone controls set ‘flat’. Range: 50 dB. 
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Frequency response, showing the effect of the bass 
control set at maximum, ‘flat’ and minimum. 


MODEL CR-GO 
Is ! ot ! 1 1 PRIO-KIeNWOO?!) 





0-0 



































Frequency response, showing the effect of the ‘presence’ 


control set at maximum, ‘flat’ and minimum. Range: 50 dB. 
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Frequency response, showing the effect of the treble 
control set at maximum, ‘flat’ and minimum.. Range: 50 dB. 





LEVEL 
We expect that hobbyists of an 
INTERMEDIATE 


level, between beginners and experienced persons, should 
be able to successfully complete this project. 
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is Book Could Save You 
Thousands of Dollars: 









TECH-RENTALS 
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1985 CATALOGUE 


Rent Hi-Tech equipment and enjoy 
i (=e plave)(ore VM italelUi me) ele) |=. - alee 


Accessories R.F. @ Acoustic Couplers @ Audio Generators @ Bridges @ Cable Testers @ Calibrators @ Cameras 
Computers @ Counter/Timers @ Data Analyzers @ Data Loggers @ Desktop Computers @ Development Systems 
Digital Meters @ Digital Storage Oscilloscopes @ Distortion Analyzers @ Emulators @ Frequency Counters 
Frequency Generators @ Frequency Response Analyzers @ Frequency Synthesizers @ Function Generators 
Galvanometers @ Humidity Recorders @ Insulation Testers e LCR Meters @ Logic Analyzers @ Logic Testers 
Mains Analyzers @ Microcomputers @ Microprocessor Development Systems @ Modulation Meters @ Oscillographic 
Recorders @ Oscilloscopes @ Oscilloscope Cameras @ Oscilloscope Plug-ins @ Papertape Reader/Punches 
Prom Programmers @ Power Line Analyzers @ Power Line Conditioners @ Power Line Tranducers @ Power Supplies 
Printers @ Pulse Generators @ Recorders @ Serial Data Analyzers @ Signal Generators @ Sound Level Meters 
Spectrum Analyzers @ Storage Oscilloscopes @ Sweep Generators @ Synthesizers @ Tape Reader/Punches 
Temperature Meters @ Temperature Loggers @ Temperature Recorders @ Terminals @ Time Domain Reflectometers 
TV Pattern Generators @ UV. Recorders @ Visual Display Units @ X-Y Recorders 


Fd 


2 
For your copy of the Tech-Rentals Catalogue cal: My Company would like to save thousands of dollars! 


Melbourne (03) 879 2266 Sydney (02) 808 3055 Please rush me a copy of the new Tech-Rentals Catalogue. 
Perth (09) 322 1085 Brisbane (07) 369 8688 
Auckland (9) 504759 HongKong (3) 33 8800 


Singapore (65) 743 6911 


Complete the coupon and mail today: 
Tech-Rentals Pty. Ltd. 
P.O. Box 621, Ringwood, Victoria 3134. 
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KIKUSUI 


20MHz 


DUAL TRACE 
SCOPE 
OP F697 extax Ine 
Zw $808 inc rax OBE S 


Compact and easy to operate for 
hobbyists and professionals 


5mV/div sensitivity 

Hold-Off function 

CH1, CH2, Dual, Add, X-Y modes 
Intensity modulation 

0.2uS to 0.5S/div sweep range 
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SINGLE IN-LINE 
SOCKETS & ADAPTORS 


MACHINED PIN WIRE 
WRAP SOCKETS 


Due to the enormous popularity of our GOLD 
PLATED low profile IC sockets we have now 
added Wire Wrap types - again at ridiculously 
low prices. Remember these aren't the cheap 
tin plated variety these are GOLD PLATED. 

8 pin 82¢, 14 pin $1.50, 16 pin $1.72, 18 pin$1.95, 
20 pin $2.15, 24 pin $2.58, 28 pin $3.00, 

40 pin $4.50. 


FUNNEL ENTRY FEATURE 


GOLD PLATED DIP 
SWITCHES 
















SIP sockets feature four finger GOLD 
PLATED beryllium copper contacts with tin 
SHORT FOUR plated brass terminals. 20 pin strip can be 
Op ste et ne te easily snapped apart to form shorter lengths. 
Maintains spacing when mounted end to end 
or end to side. Socket strip $2.50. Adaptor 
strip $2.00. 


KEYBOARDS 
OPEN FRAME LOW We are now stocking membrane keyboards 


PROFILE IC SOCKETS which are ideal for digital experimenters. 


Extremely low profile. Come complete with 
connector for fitting to your pcb. Faceplate 
protects your keyboard lettering. Available in 
4, 12, 16 and 40 way types. Contact us for 
details. WA 










A cancelled order means distributor had to 
dispose of quality gold-plated DIP switches. 
We grabbed ‘em and pass the low prices on to 
you. Stock up because this is a once-off offer. 
Rocker type action. Sealed contacts, Seven 
section fits normal 14-pin DIL outline. 

$1.20 each but buy ten and they’re only 

$1.00 each. 


ASK US ABOUT 
RAINBOW CABLE 


In an attempt to meet the needs of 





NO SOLDER WICKING 
Ct OSED END TERMINAL 
WiLL NOT ALLOW SOLDER MACHINED TERMINAL 






TO FLOW OR WICK UP 
INTO CONTACT AREA 
















Face Plate 





professionals and advanced hobbyists we are 
now stocking a comprehensive range of flat 
cables in both rainbow colours and plain grey 
up to 60 way. Contact us for further details. 
We also stock a wide selection of IDC 
connectors to suit. 


Color Sheet 


Adhesive Tape 





Highest quality glass filled polyester with 


ae MACHINED tacts. Four fi GOLD 
3 Z CIRCUIT PLATED Sneek ics ie plated for 
DRAFTING AIDS 


easy soldering. Open frame ensures good 

cooling, easy cleaning and checking. Transfer Lettering 
We stock a full range — 
prices on application. 


Available in 8 to 40 pin configurations. 
$=§ 


8 pin 56¢, 14 pin 98¢, 16 in $1.12, 18 pin $1.26, 
20 pin $1.40, 24 pin $1.68, 28 pin $1.96, 
40 pin $2.80. 
8.30 to 5 Monday to Friday, 8.30 to 12 Sat. 
Mail Orders add $3.00 to cover postal charges. 
Next day delivery in Sydney add $5.00. 
All prices INCLUDE sales tax. 
Tax exemption certificates accepted if line value 
exceeds $10.00. 


Key Board 
Adhesive Tape 
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GEOFF WOOD ELECTRONICS PTY LTD 


Incorporated in N.S.W. 
656A Darling St, Rozelle 2039 
(One door from National Street) 


$10.00 minimum 


specialising in electronic components for the professional and hobbyist. 
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DATA 





National PRELIMINARY Dual-in-Line Package 
Semiconductor bw Aono 
Ain2 Ans 
LMC835 Digital Controlled Graphic Equalizer mT | order Number fps 
General Description Features c1 LMC835N Les 
The LMC835 is a monolithic, digitally-controlled graphic | ™ No volume controls required Lc2 Lc9 


equalizer CMOS LSI for Hi-Fi audio. The LMC835 consists & Three-wire interface 

of a Logic section and a Signal Path section made of analog m 14 bands, 25 steps each 
switches and thin-film silicon-chromium resistor networks. ™ +412 dB or +6 dB gain ranges LC4 
The LMC835 is used with external resonator circuits tog | ow noise and distortion Les 
make a stereo equalizer with seven bands, +12 dBor +6 4 +1 Gyos logic compatible 
dB gain range and 25 steps each. Only three digital inputs , oe P 
are needed to control the equalization. The LMC835 makes : ; Lc7 
it easy to build a .P-controlled equalizer. fy tpi y 
The signal path is designed for very low noise and distor- ied sa 


ti 
tion, resulting in very high performance, compatible with © Receiver D.GND 
PCM audio. @ Car stereo 
a 


Musical instrument 
@ Tape equalization 
@ Mixer 
@ Volume controller 


LC10 
LC}1 
LC12 
LC13 
LC14 
Yoo 
DATA 
STROBE 





CLOCK 


Top View 
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Truth Tables 


DATA | (Band Selection) 





LMC835 


(Ch A: Band 1 ~ 7, Ch B: Band 8 ~ 14) 


Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
ChA + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 
Ch A + 12 dB Range, ChB + 


ChA + 
Ch A + 6 dB Range, ChB + 
ChA + 


x XK 


ZTE eer er ra. Lee ee 
Torrwrrerriwirorri2éiirer 
Treigtrwgdriuwrizgwrirgirier 4 


L 
L 
Lk 
L 
. 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


Valid Binary Input 
Valid Binary Input 
Valid Binary Input 


<- BandCode — 





O—s317 FT 2 At 2S Sat ITT StS TS 
Qe7|<x «KK KKK KKK KKK KKK OK OK 

Sens ll Tr rrrrr errr er cre re 
Seeiztrirrrrrrrr rere ree 


® DATA 1 

® Don’t Care 

@® ChA +6 dB/ +12 dB Range 
@® ChB +6 dB/+12 dB Range 


Flat 
1 dB Boost 
2 dB Boost 
3 dB Boost 
4 dB Boost 
5 dB Boost 
6 dB Boost 
7 dB Boost 
8 dB Boost 
9 dB Boost 
10 dB Boost 
11 dB Boost 
12 dB Boost 
1 dB ~ 12 dB Cut 


This is the gain if the + 12 dB range is 
selected by DATA I. If the +6 dB 
range is selected, then the values 
shown must be approximately halved. 
See the characteristics curves for 
more exact data. 


pi eS ee ae eR A) eae ee el cece came EO 


O®r{rmrzrarr1rrT1r1zrizririétrti~x 


L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
T 
® 


® DATA Il 
© Boost/Cut 


Many thanks to National Semiconductors’ NSW distributor, Sem- 
tech Pty Ltd, for the supply of data used to prepare this data 
sheet. Data books and devices are available through Geoff Wood 
Electronics, 656A Darling St, Rozelle 2039 NSW. (02) 810 6845 


ie ae aoe ele” lal oom? Oe cae Coe coe | a 
awe te ie oe Fe 2 ee 


12 dB Range, No Band Selection 
12 dB Range, Band 1 

12 dB Range, Band 2 

12 dB Range, Band 3 

12 dB Range, Band 4 

12 dB Range, Band 5 

12 dB Range, Band 6 

12 dB Range, Band 7 

12 dB Range, Band 8 

12 dB Range, Band 9 

12 dB Range, Band 10 

12 dB Range, Band 11 

12 dB Range, Band 12 

12 dB Range, Band 13 

12 dB Range, Band 14 

12 dB Range, No Band Selection 


12 dB Range, Ch B + 6 dB Range, Band 1~ 14 
12 dB Range, Band 1~ 14 
6 dB Range, Ch B + 6 dB Range, Band 1~ 14 


DATA Ii (Gain Selection) 
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Typical Performance 


Characteristics 


OUTPUT VOLTAGE (Vrms) 
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Gain vs Frequency 
@ + 12 dB Range (Boost) 
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Gain vs Frequency 
@ + 12 dB Range (Cut) 


GAIN (dB) 
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Electrical Characteristics (Note 2) Vop=7.5V, Vss= —7.5V, D.GND=A.GND=0V 














































SIGNAL PATH SECTION LMC835 
Design Unit 
Symbol Parameter Test Conditions Limit Limit 
(Note 4) (Limit) 
AAy Gain Error Ay=0dB @ + 12 dB Range dB (Max) 
Avy=0dB @ + 6 dB Range dB (Max) 
Ay= +1dB @ + dB Range dB (Max) 
(Rps or Res is ON) 
Ay= +2 dB @+ 12 dB Range dB (Max) 
(Rpg or Reg is ON) 
Ay= +3 dB @+ 12 dB Range dB (Max) 
(Rpg Or Reg is ON) 
Avy= +4dB @+ 12 dB Range dB (Max) 
(Rp2 or Rea is ON) 
Ay= +5 dB @+ 12 dB Range dB (Max) 
(Rp; Or Rey is ON) 
Ay= +9dB @+ 12 dB Range dB (Max) 
(Rbo Or Reo is ON) 
THD Total Harmonic Avy =0 dB @ + 12 dB Range % 
ViN=4Vrms, f= 1 kHz 
Ay=12dB @ + 12 dB Range 
VIN=1Vims, f= 20 kHz % (Max) 
Ay= —12dB @ +12 dB Range 
ViN=4Vrms, f= 1 KHz % (Max) 





VO Max Maximum Output Voltage Ay=0 dB @ +12 dB Range so Vrms (Min) 
THD <1%, f=1 kHz 
114 









S/N Signal to Noise Ay=0 dB @ +12 dB Range dB 
Vret= 1 Vrms 

Ay= 12 dB @ +12 dB Range 106 dB 
Vret= 1Vims 

Ay= —12dB @ +12 dB Range 116 dB 







Vret= 1Vims 
‘sores ~ jel | 

(All internal switches are OFF) 

Pin 2+ 3, Pin 26 nA (Max) 
Pin 5 ~ Pin 11, Pin 18 ~ Pin 24 nA (Max) 
Note 1: Pins 2, 3 and 26 have a maximum input voltage range of +22V for the typical application shown in Figure 7. 

Note 2; Boldface numbers apply at temperature extremes. Ali other numbers apply at Ta = 25°C, Vop = 7.5V, Vsg = —7.5V, D.GND= A.GND=0V 









LEAK Leakage Current 







Note 3: Guaranteed and 100% production tested. 
Note 4: Guaranteed (but not 100% production tested) over the operating temperature range. These limits are not used to calculate outgoing quality levels. 


Timing Diagrams 


DATA SETS 
: DATA | (BANO SELECTION) 
CLOCK 
s esee0 
on Ke Ko KnKoKuKaKaXKoX KoKuXuKaXnKu Xo Ko 
= seaee8 


STROBE 


DATA 11 (GAIN SELECTION) 








Note: To change the gain of the presently selected band, it is not necessary to send DATA 1 (Band Selection) each time. 







FIGURE 2 
Distortion vs Frequency Distortion vs Output Voltage 
@ + 12 dB Range @ + 12 dB Range 
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Typical Applications 
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TABLE I: Tuned Circuit Elements 
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SWITCHING NOISE 


The LMC835 uses CMOS analog switches that have small 
leakages (less than 50 nA). When a band is selected for flat 
gain, all the switches in that band are open and the resona- 
tor circuit is not connected to the LMC835 resistor network. 
It is only in the flat mode that the small leakage currents can 
cause problems. The input to the resonator circuit is usually 
a capacitor and the leakage currents will slowly charge up 
this capacitor to a large voltage if there is no resistive path 
to limit it. When the band is set to any value other than flat, 
the charge on the capacitor will be discharged by the resis- 





FIGURE 7. Stereo 7-Band Equalizer 


FIGURE 8. Tuned Circuit for Stereo 
7-Band Equalizer (“/gure 7) 


PIN 2. 3 OR 26 
on Gein: a | 
Lo=C. Ri Ro 
1 
0" Dardtoto 


ta 
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tor network and there will be a transient at the output. To 
limit the size of this transient, RLEaK is necessary. 


HOW TO AVOID SWITCHING NOISE DUE TO LEAKAGE 
CURRENT 


To avoid switching noise due to leakage currents when 
changing the gain, it is recommended to put Rieax= 100 
KQ. between Pin 3 and Pin 5—11 each, Pin 26 and Pin 12— 
24 each. The resistor limits the voltage that the capacitor 
can charge to, with minimal effects on the equalization. 


58 — Australian Electronics Monthly — September 1985 


(Circuit of Figure 7) 
Performance Characteristics 
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LM835 Gain vs Frequency 
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(Circuit of Figure 9) 
Performance Characteristics 


12 Band Equalizer Application 
LM835 Gain vs Frequency 
@ + 12 dB Range 
ce pa Boost or hack 


ition mail isi Poi 


v rs 
Ai. ee. " A a Ke ‘tl 
| AX Iw Fe tp i Lee aay AO, 
Fh ab' Ray Fi ie / 
Ze rn re co os OE Be WA 


GAIN (48) 





10 100 1K 10K 100K 
FREQUENCY (Hz) 


LM835 12 Band E.Q. Application 
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TABLE Il. Tuned Circuit Elements 
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Your stereo 
can take it. 


When Philips invented the Compact Disc they made sure the 
player would fit into your stereo system. 

And now they've created an even more compact player at an 
even lower price. For only around $500 you can plug the Philips CD104 
into the auxiliary outlet of your stereo to reproduce perfect sound that wil 
last forever. 

If you like jazz, pop, rock or the classics, there’s a wide range 
of Compact Discs to suit your musical tastes. Just as there’s a wide range 
of Philips players to bring out the best in them. 

And with the CD104 at around $500, everyone can afford to own one. 
Philips imagined perfect sound and invented the Compact Disc. 
But first they made sure your stereo could take it. 


FROM PHILIPS 
THE CREATORS OF 
COMPACT DISC 


Philips Compact Disc. Imagination leads the way. J 
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A 
speechless 


66 he combined resources of Government, Centre 

Industries (The Spastic Centre of NSW), and The 
New South Wales Institute of Technology (NSWIT) will give 
a new voice to the speechless’’, says Dr Vic Ramsden of 


NSWIT’s School of Electrical Engineering. 





The School has recently an- 
nounced the receipt of a grant 
of $15 000 per annum, for up to 
three years, from the Depart- 
ment of Industry, Technology 
and Commerce (ITC), and a 
matching sum from Centre In- 


dustries. 

The grants will make possible 
the development of an eye- 
operated communication device 
and computer terminal for peo- 
ple who are non-vocal and phys- 
ically disabled, and will cover 


the salary of a research officer 
who will be based at the Spas- 
tic Centre and draw on the 
teaching, research and labora- 
tory resources of NSWIT. The 
project comes under the Teach- 
ing Company programme of 
TG. 

The communication device is 
intended for persons who 
through disease or accident are 
unable to speak and who are un- 
able to communicate by means 
of writing, pointing, or sign lan- 
guage. This could include quad- 
raplegics, stroke patients, and 
persons with cerebral palsy. 

Able to control only their eye 
movements, these people would 
normally spend their days in si- 
lence, unable to tell others of 
their thoughts or of their needs 
except perhaps by eyelid signals 
or difficult-to-use devices for 
spelling out the alphabet. 

All this has now changed. A 
prototype of the new device, de- 
veloped by former NSWIT En- 
gineering student Vito Ignazzi 
as his final year Project, and 
assisted by Dr Ramsden, is 
already being used by an eight- 
year-old spastic boy in Tam- 
worth. The boy is unable 
effectively to control any mus- 
cles except his eyes. 

The new communication 
device, however lets him use 
that eye control to ‘‘type’’ mes- 
sages for his teacher and others. 
The device consists of a special- 
ly adapted pair of spectacles (to 
detect eye position) and a per- 
sonal computer. 

A keyboard and a cursor are 
displayed on the top half of the 
computer screen, and the select- 
ed (or ‘“‘typed”’) message appears 
on the lower half of the screen. 
Eye movement moves the cur- 
sor across the keyboard display, 


and thus letters can be selected 
to form words which are then 
displayed on the lower half of 
the screen. 

Any message which appears 
can be printed out as hard copy 
for letters, memos, and reports, 
or, by attaching a voice syn- 
thesiser to the computer, an 
audible message could be gener- 
ated. This would truly give a 
voice to those without speech. 

What remains to be done, Dr 
Ramsden said, was to develop 
software which would compen- 
sate for any slight head move- 
ment. Additionally, software 
will be developed to allow the 
user of the communication 
device to operate a standard 
word processing system. 

The device, presently run on 
a Microbee computer, will also 
be adapted for use on the Apple 


,and other personal computers 


and computer terminals. It will 
be developed for production by 
Centre Industries in one year’s 
time. 

Dr Ramsden has said that as 
far as he knows it will be the 
first of such undergraduate 
projects to reach production. 
Other projects could well be de- 
veloped for production, Dr 
Ramsden added, but ‘‘research 
funding to get them to that stage 
is scarce’. 

In addition to this final year 
project in Electrical Engineer- 
ing, The New South Wales In- 
stitute of Technology also offers 
an elective course in Rehabili- 
tation Engineering which has 
generated a number of devices 
for use by the disabled. 

Further information may be 
obtained from Dr Patricia Sant, 
Public Affairs and Publica- 
tions Unit, on Sydney 20930 
ext 9275. 





Ran Data keep 
running 


an Data Corporation (if 
their products are as 
energetic as their press releases, 
they will make a mint) now tell 
us that they are putting together 
a major distribution network in 
Europe, and have recently an- 
nounced arrangements in 
France, Belgium, and Denmark. 
As Bytewide recently report- 
ed under the heading ‘‘Local 
Company goes From Backroom 
to Boardroom’’, Ran Data 
specialise in hardware encryp- 
tion devices. 
The distribution deal with 
Telecommunications Radioe- 


lectriques -et Telephoniques 


(you may say ““TRT’’) in France 


is significant and could mean 
sales of 5,000 units in 1985/86, 
rising over the ensuing two or 
three years. It is likely that Ran 
Data would sell the encryptors 
to distributors for around 
US$1,000 each. 

Although the Danish and Bel- 
gian connections are smaller, 
the companies concerned, 
Trend Communications and 
Comtech respectively, are said 
to be aggressive and similar in 
marketing style to Netmap 
which is the very successful 
Australian distributor. 

Analysts in London have 
commented that Ran Data has 
a lead in encryption technology 
with its X.25 devices and by the 
time competitors have a similar 
product Ran Data will have a 


solid sales network. Profits from 
data encryption could come in 
at around $3m p.a. by the end 
of 1985/86. This would rate Ran 
Data on around ten times 
projected earnings from this 
product alone. 

Keen investors can learn 
more by contacting Ran’s stock- 
brokers, Ord Minnett Limited, 
(02) 20532. 


Rock it to me 2" 
hen rock-and-roll band 
The Grateful Dead, 
described perhaps unkindly as 
veterans, go on tour in October, 
they will be taking along sever- 
al Portable Computers from 
Hewlett Packard. 
Two of the band members, 
Mickey Hart and Phil Lesh, are 


working on programs for the 
nine-pound HP 110 lap com- 
puter to help them control the 
sounds of their instruments. (If 
previously uncontrollable, then 
who said that computers can’t 
enrich life?) . 

In addition, it is claimed that 
the portables will allow band 
members to communicate with 
colleagues and family while 
touring. No doubt their vocal 
chords are being reserved for 
more remunerative operations, 
and of course with the system’s 
built-in word processing soft- 
ware, the musicians can easily 
jot down lyrics and musical 
ideas whenever they occur. 

No doubt they can jot down 
other things when the musical 
ideas don’t occur... 
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checking for the entire 256 
Kbyte RAM. All onboard RAM 
is dual-ported between the video 
display and CPU, allowing both 
functions to access the memory 
without interference with each 
other. 

The VME/186 can assess 
global RAM anywhere within a 
24-bit addressing range. Most 
I/O functions are available to 


the VME/186 board user 
without the cost and space re- 
quirements of additional VME- 
bus boards. 

The SASI controller and firm- 
ware I/O drivers support an ar- 
ray of magnetic peripherals 
including multiple hard disc 
drives, multiple floppy disc 
drives, and a 14-inch cartridge 
tape. 


i, 


Major additions to 
Big Bluey’s 
personal 
computer family 


BM Australia has intro- 

duced its most powerful 
personal computer. The Per- 
sonal Computer AT uses ad- 
vanced technology, including 
the high-speed Intel 80286 
microprocessor, a high-capacity 
diskette drive and expanded 
fixed disk drive options. 

The new personal computer 
delivers almost five times the 
user memory and more than 
twice the information storage 
Capacity previously available on 
IBM PCs. And, in most Cases, 
system performance is two or 
three times faster, IBM say. 

The system is compatible with 
most existing IBM Personal 
Computer hardware and soft- 
ware. Starting at $7821 for the 
Base model or $11 256 for the 
Enhanced model, the Personal 
Computer AT will be available 
at more than 140 Authorised 
IBM Personal computer dealers 
and through IBM’s Branch 
Sales offices nationwide. 

The machine can be used as 
a powerful single-user system or 


shared by up to three users. Be- 
cause of its performance and 
storage capabilities, this system 
is ideal for use with the new 
IBM PC Network that enables 
users to easily link IBM PCs to 
share programs, information 
and peripheral devices. 

“The IBM Personal Computer 
AT exemplifies leadership in 
performance for users of PGs”, 
said Brian Finn, Managing 
Director of IBM Australia. “It 
reflects IBM’s commitment to 
stay at the forefront of technol- 
ogy while maintaining a high 
degree of compatibility with ex- 
isting systems. The Personal 
computer AT extends the range 
of choices available within 
IBM’s line of Personal Com- 
puters. We are very pleased that 
the AT will be manufactured in 
Australia, and the Wangaratta 
plant is now gearing up for 
production”’ 

Both models have an 84-key 
keyboard and eight expansion 
slots for additional features, 
devices, and memory. Both also 
can be expanded with options to 
three million characters of user 
memory and up to 41.2 million 
characters of disk storage. A 
three-month Warranty is 
standard. 
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Lunch with IMS 
International 


I MS International Comput- 
ers are inviting UNIX-based 
systems to “eat their hearts 
out”. They say they have further 
increased the speed of their al- 
ready fast range multi-user com- 
puters, and in particular claim 
that their systems do not slow 
down when more terminals are 
added, unlike many others. 
Apparently the problem has 
been solved by modifying the in- 
dustry standard S100 mother- 
board computer. Technically, 
the development involves a 
high-speed S100+ bus priority 
chain and a bi-directional 
parallel bus, which alleviates 


the bottleneck found in many 
multi-user systems. 

This means that each user’s 
terminal is connected to a 
powerful slave board, memory 
ranging between 256K and 
1 Mbyte, within one central 
multi-user computer system, al- 
lowing each user to share data 
at the fastest possible rate. 

Using TurboDOS, the system 
offers a large choice of applica- 
tion software with record lock- 
ing so that each user’s data is 
protected, and print spooling so 
each user can continue operat- 
ing his/her terminal whilst 
printing a document or file. 

IMS can be found on the 5th 
floor, 23 Berry Street, North 
Sydney. (02) 922 3977. 


Smart modem 
more intelligent 
than some 
computer users? 


R*. Computer Communi- 
cation Pty Ltd. of 
“Melbourne have announced 
their intelligent Volksmodem 
12, a 1200 baud modem. 
Described as a modem to “put 
basic transportation for data wi- 
thin the reach of the masses’’, 
the Volksmodem 12 is said to be 
a truly smart modem including 
both auto-dial and auto-answer 
capabilities. 

The unit is available with a 
range of user-selectable adaptor 
cables which are preconfigured 
to suit almost all computers and 
terminals on the market, includ- 
ing Apple, Atari, Commodore, 
DEC, Data General, HP, IBM- 
PC and compatibles, Kaypro, 
Macintosh, Morrow, NEC, Tan- 
dy, and Televideo. 

In addition, the Volksmodem 
12 is bundled with the commu- 
nications and file transfer soft- 
ware program MITE+ which 
can be preconfigured for about 
130 different microcomputers 
running CP/M or MS/DOS. This 
package in most cases also in- 
cluded terminal emulation for 
almost 100 different terminals 
including ADDS, DG, DIGI- 
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TAL, IBM, LEAR SIEGLER, 
TELEVIDEO, WYSE. 

All the user has to do is order 
the Volksmodem 12 for the 
chosen equipment, and _ the 
complete modem, cable and 
software package will be sup- 
plied ready to plug in and use. 

Volksmodem 12 is usable on 
standard 2-wire dial-up net- 
works and is Telecom approved 
for user connection to a stan- 
dard wall socket. The data set 
Operates character asyn- 
chronously at a data rate of 1200 
bits per second full duplex. 

The unit is capable of full un- 
attended operation in conjunc- 
tion with standalone terminals 
and computers which have an 
RS232 interface. 

Features include CCIT V.22 
and Bell 212A compatibility, 
serial command operation, con- 
trol from any Hayes compatible 
Computer program, auto- 
dial/auto answer, tone and pulse 
dialing, dial tone detect for fast 
dialing, and busy detection. 

Operating controls include an 
ON/OFF (voice/data) switch, 
two modem configuration 
switches (DCD, DTR), two sta- 
tus indicator lights (HS and CD), 
and five software programma- 
ble set registers. Power is 
provided by 12 volts dc 60 mA 
(adaptor supplied). The case 
measures 12.5 mm x 3.75 mm 
and it weighs 368 grams. > 


The bargains keep coming... 
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The best value beginner's computer you'll see! The VZ-300 lets you go as 
far as you wantor stop when you've had enough. From atiny initial investment 
you can build a system that’s comprehensive enough to cope with all your 
computing needs, or you can stop where you like. 


No loss, you haven’t spent your life’s 
savings on wasted equipment. 
VZ- 
The 300 a sensible place to start Cat X-7300 


. Disk Drive ~ 
Store your records and 
programs for instant access. 
Just like the big ones! 


2. Disk Controller + 

So your computer can talk to 
your disk drive, you need 
someone who speaks its 
language. 

3.16K Memory 

Oops, nearly forgot! But your 
VZ-300 won't with this fantastic 
memory expansion module. 


4. Data Cassette - 

Store your own programs 
and data! Made just for your 
VZ-300 it plugs straight in. 


. VZ-300 Joysticks * 


Super responsive, hi-res, 
easy handling joysticks add 
dimensions to your games. 


*VZ200 COMPATIBLE 


‘299 


Cat X-7302 


‘89 


Cat X-7306 


$6950 


Cat X-7310 


$49°° 


Cat X-7315 








NEW! Daisywheel with 


serial Port 

Famous Uchida DWX-305 daisywheel 
printer, fitted with Serial (RS-232C) 
port for all those people with serial 
ports on their computers! 

Fantastic letter quality, 3 pitches and 


(Personal preference of operators 
means a lot!) Ideal for use with most 
microcomputers, standard composite 


cax7308 SAVE OVER $230! 
‘BA 








video input. 18cps print speed, with a paper width 
up to 330mm. Optional tractor feed 
ncaa tals also available. $ 
Cat X-3273 at $119 
Amber Screen > y, 49 \ a Lo 
Cat X-1227 Cat X-3277 






Dick Smith Electronics Pty Ltd 





Huge Savings On The Cat Pack! 


Save a bundle on the CAT pack'! 
Still one of our top sellers and now 
you can get even better value with 
Our amazing Offer. 

Not only do you get the incred- 
ible CAT with 32K ROM and 
64K RAM memory, an 81 key. 
full stroke typewriter format 
keyboard with numeric pad. 

8 programmable function keys. 
2 inbuilt text display modes, 
maximum colour graphics 
resolution, four programmable 
sound channels and all the . 
input and output ports you'll 
need... 










BUT our Special Offer gives you disk 
drive, disk controller and RF mod- 
ulator all for this amazing LOW price! size. 
You SAVE over $230! ~ 


1. Cat X-7500 Cat Computer 
2. Cat X-7505/6 Disk Drive 

3. Cat X-7510 Disk Controller 
4. Cat X-7550 RF Modulator 
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AUSTRALIA'S 
PRICE ON QU 
DISKETTES? p quality 


k Smit 
s, made for Dic 
tte .. But look at what 


ALITY 


ry box, too. 


75. 


(BOX 10) 
x-3501 

-3500 DSDD Cat 

ec $29.95 DOX 10 



















Bondwell Bargain! 


Huge success of the Bondwell 14 
means we're buying more — 
and the cost is lower. We pass 
the savings on to you! 

Was fantastic value — includes 
software worth over $1000! — 
now fantasmagorical value. 


Bondwell 14 Package Cat X-9000 


$2495 
NOW ONLY 
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Star Wars printer 
from Canon 


anon has now launched 

the LBP-8A1 laser beam 
printer, designed for use with 
their AS-300 personal computer 
but no doubt capable of interfac- 
ing with other micros. 

Running on the AS-300 and 
linked to the laser beam printer, 
Canon say their integrated soft- 
ware program “Super 
Canobrain”’ will combine virtu- 
ally any form of data, and 
present printed management in- 
formation at a speed of eight 
pages per minute, producing 
typeset quality print-out. 

The desk-top printer is of 
similar size to a photocoyping 
machine, being 290 mm high, 
475mm wide and 415mm 
deep. The printer weighs 24.5 
kilograms. 

The print method of the 
LBP-8A1 is electrographic 
recording with the semi- 
conductor laser beam produc- 
ing a crisp, clear print-out in 
either brown or black. The built- 
in font is Courier 10 normal 
(Regular, Bold, Italic, Footnote) 
and different fonts are main- 
tained in a plug-in cartridge. A 
maximum of sixteen different 
fonts can be used. 








The printer works in a way 
similar to a photocopier. When 
input is received from the com- 
puter, the laser is focused on a 
rotating, light-sensitive drum. 
The laser creates patterns on the 
drum and these patterns are 
then transferred to paper using 
a toner. 

Canon state that the LBP-8A1 
contributes to a noiseless office 
environment, with an operating 
noise level of under 55 dB. 

The printer is claimed to be 
virtually maintenance free. It 
has a PC-style removable car- 
tridge and a paper feed process 
by cassette that will take cut 
paper of letter, legal, and other 
sizes. By-pass paper feed is also 
available for reproduction of 
overhead transparencies. 

Canon believes this latest 
breakthrough in printing tech- 
nology provides modern offices 
with a further option in “‘top of 
the line” printers, especially ap- 
pealing because of the strong 
combination of high quality 
reproduction, speed, and su- 
perior graphics capability. 

Further information from 
Sandy Pearce in Sydney on 
(02) 235 2118 or Tom Buchan 
in Melbourne on (03) 200 6200. 
And don’t forget to say you read 
it in Bytewide! 


New SF7000 


shipments from 
Sega 


ohn Sands say their Sega 
J sF7000 Super Control 
is 


ation should now be on sale’ 


as new shipments were expect- 
ed to arrive from Japan in July. 

Initially released toward the 
end of 1984, the Super Control 
Station was the first of the new 
international standard three 
inch (76.2 mm), high speed, disk 
drive units to reach Australia 
for the home and business com- 
puter market. 

As well as being a disk drive, 
the unit also provides the user 
with an extended level of BAS- 
IC programming, total 80K ran- 
dom access memory and both 
standard Centronics and 
RS232C interfaces. 

High speed efficiency is said 
to be the principal advantage of 
the SF7000 disk system. The 
Sega disk drive operates at a 
speed 40 times faster than most 
tape systems. 

By way of comparison with 
other disk systems, the SF7000 
provides the user with an even 
higher speed than the old 5.25” 
floppy disks, operating at a baud 
transfer rate of 250K bits per 
second. 

Owing to the large repertoire 
of commands in Sega BASIC, 
45K of the available 80K 
memory is used by the disk 
operating system and BASIC in- 
terpreter. Another 16K of RAM 
is used for the high-resolution 
graphics, and the remaining 
19K is available for BASIC 
programs. 

The strongly packaged 3” 
blank disks suitable for the 
SF7000 are readily available 
from Sega stockists at a recom- 
mended retail price of $9.99 
each. 

Although small, the 3” disk 
can hold 156K bytes of user for- 
matted storage on each side. 
This means that when proper- 
ly prepared for storage, both 
sides of the disk together could 
store roughly the equivalent of 
200 A4 pages of double-spaced 
type. For the programming en- 
thusiast, this is the storage 
equivalent of close to 20 pro- 
grams of 16K bytes each. 

We are told that the develop- 
mental work necessary to imple- 
ment the 3” micro. disk 
technology, and the critical 
quality control standard from 
component suppliers and Sega 
Enterprises themselves, have 
meant that shipments of Super 
Control Stations have been 
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slower to reach Australia than 
originally anticipated. 

John Sands Electronics say 
they are confident that the ex- 
cellence of the product justifies 
any concern that people may 
have felt about the delay in these 
products reaching Australian 
homes and offices. 

The SF7000 is available at a 
recommended retail price of 
$599. The package contains a 
comprehensive user’s manual 
of some 230 pages, the BASIC 
disk, and appropriate cabling 
for SC3000 series computers. 

Details of this and other 
products are available from 
John Sands at 6 Bay Street, 
Port Melbourne 3207. 


Single? Bored? 


T he VME/186 from Colex 
Australia Pty Ltd at 31 
Hume Street, Crows Nest 2065, 
is based on the 80186 
microprocessor, and has on- 
board interfaces to support a 
full complement of standard 
system peripherals. 

The high density 80186 
microprocessor is software 
compatible with the 8086 and 
8088, but is also features on- 
chip functions such as direct 
memory access, interrupts, sys- 
tem timing functions and 
memory address decoding. 

The integration of these sys- 
tem functions on_ the 
microprocessor itself has made 
the 80186 a preferred device for 
control application designs. 

With the MS-DOS operating 
system, the VME/186 is a 
powerful VMEbus-based com- 
puter that provides upward soft- 
ware compatibility for Multibus 
based systems and access to a 
wide variety of applications pro- 
grams designed to run under 
MS-DOS. 

The VME/186 system firm- 
ware supports MS-DOS I/O MS 
DOS I/O functions, relieving the 
developer of the burden of de- 
veloping I/O drivers and allow- 
ing him to proceed immediately 
with applications development, 
say Colex. 

Firmware also supports block 
transfer modes, terminal emu- 
lation, printers, hard discs, flop- 
py discs and a graphics 
controller for video display, key- 
board and mouse. This firm- 
ware resides in EPROM in two 
JEDEC sockets. 

The VME/186 has 128 Kbyte 
onboard RAM, and an add on 
128 Kbyte RAM card is availa- 
ble with a parity option that pro- 


vides parity generation and » 








COMMODORE: APPLE 








Conversions 


plus further Apple programming tips 
Neil Duncan 


HOPEFULLY, THIS SERIES of articles will develop into a 
column centred on readers’ contributions, programs or sug- 
gestions. The first two parts of this saga have looked at Apple 
graphics. This month that area will be developed further. 
First though, a response to a reader’s letter and then some 
hints and tips for the Apple. 


PROGRAM CONVERSION 


Dick Dowe, VK2RP, sent an interesting letter in which he 
commented on the computer programs which have appeared 
in Overseas amateur radio magazines. Many of these have 
been written for the Commodore computers and hence use 
some of their ‘queer symbols.’ Dick has asked whether 
suggestions could be given for conversion from Commodore 
into Apple (or perhaps other) listings — or the reverse. I will 
look at some techniques here. Perhaps some readers will sug- 
gest some ideas for programs which are appropriate for an 
electronics magazine based on their experience or reading. 

It is my opinion that many simple computational tasks are 
best done on a hand calculator in our hobby (Ohms law, 
lengths of dipoles etc). I am sure, though, that many would 
make excellent programs for the electronics enthusiast. How 
about some ideas and programs? 

The first thing to deal with in Commodore listings is their 
use of graphics, screen movement and sound. We will start 
with sound, since it represents the most difficult conversion. 


Sound 


The Commodore generates sound with a dedicated chip. 
Once the sound is set going, other computing activities can 
go on without interrupting it. The VIC-20, for example, uses 
the following POKE statements — 


POKE 36878,X (X IS 0-15) To set the volume 


POKE 36874,Y Low tones 
POKE 36875,Y Mid tones 


POKE 36876,Y High tones (Y is from 128 to 255) 


The C64 computer adds the concept of tone shape commands 
which further confuses matters. To convert Commodore 
sound routines into Apple programs will lead to great com- 
promise since Apple sound cannot (a) have variable volume 
and (b) cannot really play while other computing activities 
go on. 

We will investigate sound on the Apple in stages. The tech- 
nique this computer uses is based on single ‘clicks’ of a loud- 
speaker. The following command inserted into a program 
will produce one click — 


X = PEEK(-16336) 


Put this statement into a loop and you will hear the clicks 
at the fastest rate (and therefore pitch) possible from BASIC: 


10 X = PEEK(-16336) 
20 GOTO 10 


The conclusion therefore, is that machine code will be neces- 
sary in order to let that highest pitch be raised somewhat! 
Actually, this point will demonstrate just how much faster 
machine code is than BASIC. It is a pity that BASIC is so 
popular, really! 

The music routine is POKE’d into memory from a BASIC 
program 


PROGRAM 1. 


10 REM MUSIC MACHINE CODE 

20 FOR I = 770 TO Sli: READ K: POKE I,X: NEXT 1 

30 DATA 172,1,3,169,144,133,0,174,0,3,224,0,240,3,173,48,192, 
198 ,0, 208,15, 169,144, 133,0,136, 208,8,172,1,3,198,1,208,1 ,96, 
202,208, 234,76,9,3 

40 END 


Note that memory locations (decimal) 770 to 811 have been 
used for our machine code program. Such memory is usually 
available for short machine code programs on the Apple. 
Even with 64K memory we still scratch around for spare 
space sometimes! Program 1 only needs to be run once in 
order to install the music code. It could be incorporated into > 
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SOFTWARE FOR THE 
LISTENING POST 


;s 
Sachin at the prospect of keying-in all that 
- 


nts 


machine code? 


By arrangement with the author, Tom Moffat, we are able 
sto offer you software on cassette tape or diskette for 


stjust: 
$17.00 


plus $2.50 post & handling 
All you have to do is: 


"ae 


®send us a blank C10 cassette 
or a blank diskette (3.5” or 5.25’’). 

@ fill out the return-address label below and firmly 
attach it to your tape or diskette. 

® fill out the COUPON and send it to us, together 
with your labelled tape or diskette, enclosing pay- 
ment by cheque or Money Order or your Credit 
Card details. 


Enclose your blank tape or diskette in a jiffy bag for protection. Put 5.25” 
diskettes between stiff cardboard. 


All mail orders will be despatched by certified mail. 


Please allow for normal turnaround post delays prevailing at time of send- 
ing order. 


We will gladly re-record any software that does not run. 


Fill in and cut out this coupon, cut off and attach the return-address labe 
to your tape or diskette and send it to: 


LISTENING POST SOFTWARE 
Australian Electronics Monthly 
PO Box 289, WAHROONGA 2076 NSW 


COUPON 


Yes please! Rush me software for the Listening Post. | require the software 
to suit the: 


BRRERESERERERRE RRR RRR ES REE REE R EEE EOE ES 8 eB 8 88 8 8 8 8 8 8 8 8 2 8 


ee ee ee ee 


...C.Itoh 8510-type 
... Epson FX80-type 


printer (tick appropriate one). 


Cost: $17.00 plus $2.50 post & handling 
TOTAL: $19.50 


| enclose payment by: 
Credit Card No.: 
Expiry Date: .. ./. . ./. .. 


BINGE. 4 ase ches oo bed om ae ee ores Ne ee eee nee ewes 
(Unsigned orders cannot be accepted) 


DERRRRRERBRRRRERRESESERAREREALREELARRRLAERRLER RRL ORR ARRRSRRR EERE ORE SREB R ERR EDR EEE Ep ee ee 


* 


Cheque or Money Order No.................. 000: eee ee 
(* Please make cheques or Money Orders payabie to ‘Australian Electronics Monthly’) 


RETURN-ADDRESS LABEL 





eeeoseseoseeeeeeeeseeeeeseeeeeeseeeeeeaseeeevneeevaeee eee ee 6 


RUSH ME 10! .6.sssdseddincicaxisacanes (name) 


PAGOVOSS avi ciciiccd ee dwecsdeeens b¥envacedanawine 


a larger program and executed only once to achieve the same 
effect. 

The following line of code will cause the machine code pro- 
gram to come into action; 


POKE 768,X: POKE 769,Y: POKE 1,Z: CALL 770 


The value of X sets the pitch, the value of Y will set the basic 
duration of that note (try 100) and the value of Z will multiply 
that duration. Use Z = 1 for the shortest note, Z = 2 for twice 
that duration etc. Note that X, Y and Z must be from 1 to 255. 

You will need to experiment with a program which sets 
the contents of X, Y and Z to values which cause meaning- 
ful things to happen! 


PROGRAM 2 


10 ¥ = 100 

20 FOR I= 1 TO09 

30 READ X,Z 

40 GOSUB 100 

50 NEXT I 

60 END 

100 POKE 768,X: POKE 769,Y: POKE 1,Z: CALL 770 
110 RETURN 


200: DATA, -160,2,160,2,110;2,110,2,99,1,85,1, 72,1,85,1,110,1 


Run program 1 before program 2. The short musical piece 
I have composed for you wasn’t accepted for the Sydney In- 
ternational Piano Competition as an original composition, 
but I will persevere! Note the limited range of notes and the 
lack of tone and volume change. It is possible to create more 
complex sounds (explosions, wolf whistles, etc) but I query 
their value in a ham radio or electronics program (here 
anyway). 


Graphics 


Commodore allows shapes to be sent to the same screen as 
the text. Thus, a mixture of shapes and text is a simple matter. 
On both the ’20 and ’64, many shapes are available from the 
keyboard. The ’64 allows further shapes to be developed by 
use of the ‘sprite editor’. The VIC-20 allows further shapes 
to be developed by ‘redefining’ the character set. You clob- 
ber the use of some of the normal text characters and make 
shapes instead. 

Apple, however, allows either text or graphics but not both. 
Thus you either make shape tables for the entire alphabet (a 
more complex technique) or you accept a split screen (top 
part graphics, lower part text). If you wish to pursue the first 
method, allow me to recommend the commercial disk ‘“‘Apple 
Mechanic’”’ by ‘‘Beagle Brothers.”’ It is not expensive and 
allows you to manipulate shapes and text very well. 

So, if you wish to change a Commodore program which 
is highly graphics oriented, prepare yourself for a lot of work. 
If, however, the Commodore program uses mostly text 
manipulation, things won't be so bad. Here are some of the 
‘funny’ Commodore characters and a hint on their Apple 
equivalent. Watch the size of the screen display on both 
machines, though! 


Commodore Text Apple 
symbol _ conversion 
Clear HOME 
Home VTAB(O) : HTAB(O) 
Cursor Up See note l, 


Cursor down 


Cursor left 


BROOM 


Cursor right 


See note 3 Set colour Ignore them! (Note 2) 
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SUBSCRIBE NOW AND RECEIVE A SPECIAL FREE GIFT 


When you subscribe to Australian 
Electronics Monthly, not only do you 
receive the brightest, most informative and 
most useful magazine around, but we’ll 
give you a free gift of your choice. 

Fill in the subscription card in this issue, post it to 


uS and we'll start your subscription from the next 
issue and send you your free gift. 





gyet CHOICE \ 


A set of C. K. Allen Keys. Top 
West German quality. These lit- 
tle beauties are always in need 
and come in nine different .\ o 
sizes. They’re ideal for anyone ~\ 
with an interest in electronics. \ in 


\\\ | | 





qyet CHOICE 2 


Best quality West German 
screwdrivers from C. K. We use 
these in our laboratory and 
consider them really excellent as 
they are specifically designed for 
electronics requirements. 













yet CHOICE . 






+10 Gift Voucher 


| This $10 dollar voucher can be used to purchase any itemor items by mail order or in-store 
trom many of your favourite electronics or computer retailer when you make a purchase in 

excess of $20. 

This offer is currently available from Jaycar, All Electronics Components, Applied Technology, 

Magraths. 






Allow a minimum of 4 weeks for delivery. 
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Note 1. From the Commodore program, work out where the 
cursor is before a command. Interpret a PRINT statement 
— such as PRINT Home, 10 cursor-downs, 5 cursor-rights 
— into Apple language with one pair of VTAB/HTABs (in 
this example, VTAB(10):HTAB(10). See also Apple Tip-4. 


Note 2. The choice of Apple text screen colour is rather limit- 
ed: You don’t have a choice! 


Note 3. Here are the Commodore symbols which are colour 








commands. They can effectively be ignored in your 
conversion. 
Black White Red Cyan Purple 
Green Lue Yellow Reverse Reverse 
on ort 


Special keys 


The Commodore has some special keys (the F buttons). They 
are used by finding the ASCII values sent when they are 
pressed. If you wish to convert a program which uses them, 
decide which key-press you would like on the Apple and 
change the program listing to look for that key-press instead. 
The same applies to Commodore programs which use the 
‘Commodore button’ in conjunction with other keys. 

The whole issue of conversion of programs from one com- 
puter to another is rather complex, really. I have seen pro- 
grams for one computer which I would rather like to have 
on my system. The ‘law of diminishing returns’ often tells 
you that it isn’t worth the effort, unfortunately. Where the 
program has been set up to allow for the fixed parameters 
of a particular computer (screen size, graphics capability, 
memory map etc) conversion often requires you to have 
manuals for both computers. 

Nevertheless, how about some programs which may be 
nearly general purpose ones for this journal? 


APPLE TIPS 


As promised, here is a sprinkling of Apple tips. Again, how 
about some hints and tips for this (or other computers) which 
may be of interest to readers? 


Tip 1. If your programs are written in modules, it is rather 
nice to have some spaces between each module. Consider 
the following listing of program 2. It looks ‘nicer’ doesn’t it? 


10 Y = 100 

20) POR-L-= i. TO 9 
30°. READ. 2,2 

40  GOSUB 100 

50 NEXT I 


100: -POKE 768,X%+: POKE 7609;Y%: POKE 1,2: CALL 770 
110 RETURN 


200: DATA 160,.2,20057 521052411042, 995 15055151251 302714 1 


That can be achieved by typing 70 REM and then about 10 
Control J characters. 


Tip 2. Like to have a line in your program which cannot be 
deleted? Before you start your program, type the following 
code — 


NEW 
10 REM type your copyright message with a few control-j's 
PORE. -2052,235 


Then go ahead and enter your program in the normal way. 
List your program at any stage and observe the last line! Try 
and delete it! There is a way to do it, but it is very complex. 


Tip 3. Want to crashproof your program? The following two 
additions will go a long way to doing that. Both lines cause 
the program to restart when there is an error. The second 
is for an inadvertent press of the control-reset combination. 


QO ONERR GOTO O 
1 POKE 40286,102:POKE 40287, 213 


Tip 4. If for some obscure reason you wish to move the text 
cursor from within a program (in Commodore style) then the 
following CALL statements from BASIC will work — 


DIRECTION CALL 

Left CALL -1008 
Right CALL -1036 
Up CALL -—998 

Down CALL -922 


Tip 5. Do you use the INPUT statement a lot? Want to rid 
yourself of the ? symbol it supplies? Try: 


INPUT'";A instead of INPUT A 


Tip 6. You have a disk drive and one of those cleaning disks. 
How do you make the drive ‘stay on’ long enough to effect 
the cleaning? 


Type X = PEEK(49376) (for drive 1) 


X = PEEK(49377) 


(for drive 2) 


To start the cleaning, type 

y. & PEER C49375) 
To stop the cleaning, type 

X = PEEK(49374) 


Tip 7. Want to clear the screen from the point where the cur- 
sor is residing to the end of screen? Use the statement — 


CALL -958 


Designing shapes 

To this point in the article series I have not given a technique 
for actually designing Apple shape-table shapes. There are 
two ways to achieve this — use a pre-prepared shape table 
maker (Gorry, 1985, for example) or by designing the shape 
on paper. Here is the latter technique. 

The idea is to draw a shape and to make a series of ‘vec- 
tors’ or movement instructions to trace over the shape. The 
computer will reproduce the shape by following the same 
path. The movement may be in the following directions — 


UP 
DOWN 
LEFT 
RIGHT 


and the action to be taken will leave a dot turned on at the 
current spot after you have moved away (‘plot instruction’) 
or will leave the current dot off after you move away (‘no- 
plot’) instruction. 
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The only restrictions are (a) don’t travel upwards for more 
than two moves in a no-plot manner (an Apple restriction) 
and (b) if you cross over a path already drawn, make sure 
you don’t leave a second drawn dot at that place. 

The following codes will be necessary: 


Plot No-plot End 
Up 100 000 
Down 110 010 Start 
Left kit Oll 
Right 101 001 


Now, if you follow the plus sign shape through, taking a jump 
at the cross-over point, the following vectors will be found — 


6 right-plots, 1 down-plot, 2 down-no-plots, 3 left-no-plots, 
3 up-plots, 1 right-no-plot, 1 up-no-plot, 1 left-no-plot, 5 up- 
plots, 1 right-no-plot. 


Follow those vectors through the shape given and note the 
cunning method of overcoming the two restrictions stated 
(always go — right, up, left — for excessive ‘up-no-plots’!). 
Now write the codes for them in order — 


101 101 101 101 101 101 110 010 010 011 011 011 100 100 100 001 000 O11 


100 100 100 100 100 O01 


Next, take three at a time (unless the third is 000 or starts 
with a 1, in which case you don’t take it). Write them down 
from right to left (don’t reverse the code, just the order they 
are written. The left one of the three will now either be zero 
(i.e: you didn’t take one from the list) or will be the third one 
taken. Since the left most digit will always be zero, don’t 
bother writing it. 


Our shape will look like this now — 


00101101 
00101101 
00101101 
10010110 
11010110 
11011011 
00100100 
00000100 
11000001 
00100100 
00001100 
OO0000000 


<--note this one 


<-- always finish with all zeros 


The line noted has been put in to illustrate one more thing. 
All zeros starting from the left will be ignored. This code 
could have been compacted more! Now divide the list down 


the centre and convert the list to HEX. Perhaps the follow- 


ing conversion table will help — 


0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
2101 
1110 
1111 


AMMUOIAWPrPOOANDUFWNFrO 


Your final result should be: 2D 2D 2D 96 DB 24 04 C1 24 OC 
00. Add to the front of this the bytes 01 00 04 00. This tells 


the computer that there is one shape, (the next 00 is unused), 
and that the shape is 0004 bytes from the start of this list. 


Enter the code in the usual manner: CALL-151 


6000: 01 00 04 00 2D 2D 2D 96 
6008: DB 24 04 Cl 24 OC 00 00 
E8: O00 60 


The shape may be tested with this program — 


PROGRAM 3. 


10 REM PLUS PLUS 


20 HGR : HCOLOR= 3: HOME 
30 FOR Y = 10 TO 140 STEP 10 
40 IF Y = 70 THEN FOR X = 40 TO 200 STEP 10: 


XDRAW 1 AT X,Y: NEXT X: GOTO 60 
50 XDRAW 1 AT 120,Y 


60 NEXT Y 
70 VTAB (21): PRINT "PRESS A KEY";: GET A$: HOME 
+ TEAL © LIS? 


Here is one last shape which you may care to follow through. 
The final code is given along with a program to test it! 
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The code to enter — 


6000: O01 00 04 00 2D 2D 2D 2D 
6008: 2D 2C 2C 2C 3C 3F 3F 3F 
6010: 3F 3F 3E 3E 3E 3E 36 6E 
6018: 09 24 4D 31 6E 09 24 4D 
6020: 20 2C 00 00 00 00 00 00 
E8: 00 60 


The program to try it with — 


PROGRAM 4. 


10 REM IC SALES 

20 HGR : HCOLOR= 3: HOME :YR = 1985 

30 HPLOT 10,10 TO 10,149 TO 258,149 

40 FOR X = 20 TO 240 STEP 20 

50 FOR Y = 140 TO 140 * RND (1) STEP - 10 

55 VTAB (21): HTAB (3 * (X / 20)): PRINT X / 20 

60 XDRAW 1 AT X,Y: NEXT Y: NEXT X 

65 VTAB (22): HTAB (8): PRINT "IC SALES BY MONTH, ";YR 
70 VTAB (23): PRINT "PRESS A KEY";: GET A$: 

80 YR = YR + 1: HGR : GOTO 30 


Here is a sample of the output of that program! 


fot 

frrt! fret 

rt fort rt 

“ert frre errt re 

rrrt “rt ert ft 
Yrrt fret! frrt! nie 

fre tert aot Mort eee Ari ft 
Mot feet eee eee fot eee eee frrt 
Sat eee ast te ese ote cet ee ec et gt 
Mort! rere prt rt tert eer ‘crt Aci fot! Aart! ec eet 


CEPR RP EE a oP et ert Ae rr 





References: 
Applesoft Reference Manual, Apple Computer Inc., Calif., 
1981. 
Build your own shape tables, Peter Gorry, Apple User, 
Vol 5 No. 3 March 1985. A Database publication. & 
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The ‘Microftrainer’ 


The completed Microtrainer. Note how the layout emulates 
the circuit. IC sockets cannot be used as some IC pins 
need to be soldered on the top side of the board. 
However, Molex pins may be used if you wish to have 
plug-in ICs. 


David Tilbrook 
Bill Thomas 


Want to see what really happens inside a microprocessor — then 
build this project! Using ICs from the standard range of TTL devices, 
our Microtrainer emulates the processes that take place in a 
microprocessor and will show you step-by-step what goes on. 


HERE IS THE HARDWARE that goes with SoftTalk in this 
issue. The project allows you to explore what happens ‘in- 
side’ a microprocessor and to see what goes on as you take 
it through typical operations. The circuitry is relatively 
straightforward and is explained in detail in SoftTalk, hence 
no panel on ‘Circuit Operation’’. 

The project has been laid out on a double-sided printed cir- 
cuit board, of necessity. Connections between the topside and 
bottomside tracks are made with tinned copper wire links 
at the positions indicated by a ‘®’ on the rear side overlay. 
Note that some components are soldered to topside pads, as 
indicated by a ‘o’ on the component overlay. For this reason, 
IC sockets cannot be used. However, if you wish to have plug- 
in ICs, then ‘Molex’ pins may be soldered in place at the IC 
positions on-board. 


The project is intended to be powered from a6 V ac or dc, 
200-300 mA rated plugpack or other power supply. A bridge 
rectifier on-board permits this flexible arrangement and pro- 
vides protection against reverse polarity connection with dc 
supplies. With a dc power supply, it doesn’t matter which 
way round you connect it! 


Construction 


Assembling the board is quite straightforward. Whether you 
made your own, or purchased a ready-made board, give it 
a thorough visual inspection before commencing assembly. 
Look for open tracks, copper bridges between closely-spaced 


tracks, hairline breaks in tracks and undrilled or incorrectly — 


drilled holes. 
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Component overlay. Only the topside tracks are shown. We would like to acknowledge the kind assistance of both 
4 Solder components to the topside tracks where indicated VSI and Fairchild Australia who supplied the ICs used in 
by the white spot. developing the prototype of this project. 
LEVEL 
We expect that constructors of an 
The best place to start is with the top-to-bottom links. Work- INTERMEDIATE 


ing from the accompanying overlay, install all the links us- 
ing tinned copper wire. Mark them off as you complete them. 
If using Molex pins for the ICs, solder these in place next. 
The passive components can next be soldered in. Leave the 
1000u filter capacitor until later, though. Follow with the oo 
pushbutton switches.The orientation of these doesn’t mat- ARTWORK: The pe board artwork for this project is too 
ter. Seat them firmly down on the board. Now solder in the large to reproduce in the magazine. The component 
; overlay presented here is approximately 90% full-size. If 
ICs (unless you’re plugging them in), followed by the diodes 


ae you are unable to obtain a kit, pc boards are available 
and the indicator LEDs. Stand the LEDs up from the board through our board service, or if you wish to make your 


about 20 mm or so, for best viewing. Watch orientation with own, film transparencies can be made available. ‘Phone us 
all the semiconductors. Finish off by soldering the 1000u filter for information on prices; (02) 487 2700. 
capacitor in place. 
Provision has been made to mount feet on the board to pro- 
vide support during use. These should be mounted last of all. 


level, between beginners and experienced persons, 
Should be able to successfully complete this project. 





; SEE ‘RETAIL ROUNDUP’ FOR 
Powering-up A GUIDE TO KIT SUPPLIERS 
Before attemtping an initial power-up, make a thorough WHO MAY STOCK THIS PROJECT 


visual inspection of the board. See that all joints are soldered, 
AEM4500 PARTS LIST | 


and that there are no obvious problem joints. Check for solder 
SEMICONDUCTORS. 








































‘bridges’ between closely-spaced solder pads, particularly 
around the ICs. 





nee 





When you’re confident all is well, power-up the board and RIV9. RQ0 wk es oes os 4k7 
: GT obese nies ead oes 4049B 
try a few tentative ‘moves’. C2 eee 40116 | R21. Ree, 
It’s remarkable how this project illustrates in a direct, ||c3 741.S10 tie ee 270R 
graphic way how digital processing works. (OA. NOS ein be hs 74LS173 > 
Feds AGO «4486 xa eeeacd 4k7 
GD cig bee eercesns 7448257 
R29, R30, 
VOU 4 sea 4 Gag ee oe 74LS181 
AS, URGe «6st tedeenad 270R 
ee 748181, 74F181 R33 Ok7 
Ics. cg. icio,ti(‘i‘“L«*CRBB ww we 
FSS AAGS: icc o-c-se ak Mere a 4k7 


FA44-RSS occ cee nae anda 
Sees CAPACITORS 





oe, 22u 16V ELECTRO 
Q6, O7 ere BC548. BC108 C2 Lah goa 2 edu 10n GREENCAP 
Q8, Q9, C3 wh aace we 10n 
Qi2........ BC548. BCi0g | C5.---- 4u 10V TANTALUM 
Q13, Q14, Q15, Q16, MISCELLANEOUS 


Q17, Q18, Q19, Q20, 
Q21, Q22 .... BC548, BC108 | 1x — AEM 4500 pcb 


3, 4N914 | SWO — Momentary contact 
D2, D3, D4,D5..... 4N4001 | Push button — black Jaycar cat. 
LED1-LED21....... TIL220R | # SP-0720 


soos dia eeek Red led or similar | SW1-SW4 — Momentary contact 
push button — red Jaycar cat. # 





RESISTORS. SP-0721 
Ah, (ee asd eueeeeenee ss 10k SW5-SW10 — Momentary con- 
er rr ar a re 100k | tact push button — yellow Jay- 
BA igo hie dadasaea 1M | car cat. # SP-0722 
R50 eee 270R | SW11 — Momentary contact 
AIG) bg Boe Peeves Fae e es 10k push button — black Jaycar cat. 
AT ckaan suche in beekee 4k7 | # SP0721 
AS: nda oh ae PER eee eS 270R | 6x — Adhesive rubber feet. 
RO... eee. 4k7 | Trimmed copper wire for feed- 
R10 00... ee. 270R | through links. 
At) cisas005 eatent os oes 4k7 | 1X — 6ba nut & bolt to mount 
R12 eee 22k | regulator. 
. . : “~ o (R13... ee. 1k | 1X — 6V500mA~ plug pack de or 
Photograph showing the position of capacitor C3 AIA: 45 6 at cindnein tenes Ak7 | ac. . 
(10n ceramic) and the i lated link lewd % R15... 4k7 | 1x — Heatsink for voltage regu- 
n e insulated link required to iG 379R | lator if necessary. 


ensure the integrity of the earth line. Molex pins if required. 
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Circuit of the Microtrainer. 


1C8,9,10,11,12—74LSO0O 


13 


IC8b,IC9b,1C10b, 
IC11b,1C12b 


Q 


R45,R47,R49, 
R51,R53 


+5V 





~~ LED (13,15, 
17,19,21) 


Q14,Q16,Q18, 
Q20,Q22 
BC548,108 





+5V 


a LED (12,14, 
16,18,20) 
R44,R46,R48, 


R50,R52 
IC8,9,10,11,12—74LS00 Q 


Q13,Q15,Q17, 
Q19,Q21 
R34,R36,R38, BC548,108 


R40,R42 





1C8a,1C9a,IC10a, 
1C114,1C12a 





Softlalk 


with Bill Thomas 





Real Gates and Latches! 


Here comes the real stuff. This column teams with the “Microtrainer”’ 

project published elsewhere in this issue. Now you can actually get 

stuck into real microcode on real hardware and see exactly what's 
happening as you perform the operations. 


LAST MONTH we looked at a ‘thought experiment’ concern- 
ing the implementation of microcode. Now it’s time for some- 
thing more concrete. David Tilbrook took the circuit 
described in last month’s column, added a bit to provide sta- 
ble interfaces for the chips and put together a PC board. A 


new circuit diagram is providedon page 74 which details 


how the logic was implemented. 


Using the Microtrainer 


The operation is the same as described last month. SW11 sets 
all the instruction and data switches to 0. This should be done 
before any switches are set for the next instruction. If you 
forget, two things will happen. The Output Data Valid LED 
may not reflect the truestateof things, and you may not be 
able to set up the instruction you want. The latter is because 
the pushbuttons will only change the switch setting from 0 
to 1. You nave to press clear to get them back to 0. Switches 
SW1-SW10 each have a LED to indicate the ON/OFF state. 
Four LEDs (LD4-LD7) show the output of the Accumulator. 
Four other LEDs (LD8-LD11) can be connected to any inter- 
mediate points you wish. 


Both these 4-bit and 6-bit modes of operation are availa- 
ble. There is an 8-way DIP switch on the board. The top two 
switches are unused. When switches 3, 5 and 7 are ON, the 
circuit is in 4-bit mode. When switches 4, 6 and 8 are ON, 
the circuit is in 6-bit mode. When selecting either mode, 
please make sure all the other switches are OFF, otherwise, 
there’s no telling what the results will look like! 


The switches 


The switches SW1-SW10 are all SPST pushbuttons connect- 
ed to /S input of an SR flipflop made up of two 74LSO00 NAND 
gates. The inputs are active low (/S and /R). Pushing the 
switch shorts the /S input of the associated SR flipflop to 
earth. This sets the Q output to 1 and the /Q output to 0. These 
outputs provide SWx and /SWx signals for the rest of the cir- 
cuit. Switch SW11 is also an SPST pushbutton and is con- 
nected to the /R input of all 10 SR flipflops. When SW11 is 
pressed, the /R inputs of all 10 SR flipflops are shorted to 
earth, resetting switches SW1-SW10 to O (and, of course 
/SW1-/SW10 to 1). This is used as a CLEAR INPUT function. 
A LED has been provided above each switch to show its cur- 
rent setting. The last SPST switch, SWO, is used to clock the 
circuit. 


The clock and LEDs 


The clock circuit controls the operation of the circuit. SWO 
is normally open, so the inpt to IC1a is normally low. This 
is inverted by IC1a so that the ‘wait state’ level is high. The 
RC network of R2 and C1 form a low pass filter with a time 
constant of around 100 mSec. This acts as a debouncer. The 
output of IC1a takes at least 100 mSec to fall below 2.5 volts. 


The next inverter pair IC1b and IC1c are conditioned by 
a feedback loop consisting of R3 and R4. This provides a hys- 
teresis loop of around 2.5 V. Taken together, these elements 
provide an active-LOW clock pulse with debouncing. 

There is a LED, LD2, associated with the clock. The out- 
put of IC1c drives a fourth inverter, IC4e, which controls the 
CLK LED circuit. Although the clock is active low, the LED 
has been implemented as active high. This means that the 
LED is normally off and only goes on when the clock switch 
is pressed. This would seem to be logical, except that the syn- 
chronous chips in the circuit activate on the rising edge of 
the clock signal. But when this occurs, the CLK LED is turn- 
ing off. Confusing maybe, but the overall function of the LED 
is to show when the clock is active. To avoid confusion, /CLK 
refers to the active-low clock signal and CLK refers to the 
active high clock as displayed by the CLK LED. 

The LED driver circuit is an NPN transistor, Q2, operat- 
ing as acommon emitter amplifier. The collector load con- 
sists of a 270 ohm resistor, R10, and a LED, LD2. The base 
of Q2 is connected to IC1e via a 4 k7 resistor, R9, which could 
theoretically provide up to 1 mA of base current. This is more 
than enough to drive Q2 into saturation. The current will be 
limited by the collector load. The voltage drops across Q2 
and LD2 is around 2.3 V, so the collector current is in the 
order of 10 mA. When CLK is high, Q2 conducts and the LED 
is turned on. When CLK is low, Q2 is turned off. 


More LEDs 


Two other LEDs are controlled by the clock. LD1, Input In 
Progress, will be dealt with later, but we can look at LD3, 
Output Data Valid, now. Output Data Valid states whether 
the output at points within the circuit is valid for the input 
switch settings. When /CLK rises, data is clocked into the 
synchronous chips, and Output Data Valid goes on. If any 
of the switch settings are then changed, the level sensitive 
chips will immediately reflect the changes, but the syn- 
chronous chips will not do so until the next /CLK pulse com- 
pletes. 

The way to show this is to turn Output Data Valid on when 
/CLK rises, or CLK falls, and to turn it off again when SW11, 
Clear, is pressed. It may still be possible to alter switch set- 
tings without Output Data Valid being turned off, but then 
that’s against the rules, isn’t it? To completely control Out- 
put Data Valid would be a somewhat more expensive exer- 
cise than is called for in this project. 

The main controller for Output Data Valid is IC2d. Only 
when /CLK and the output of IC2c are high will the LED turn 
on. In this case, the LED is driven by a PNP configuration, 
which is the mirror of the common emitter amplifier used 
by the CLK LED. When IC2d is low, Q3 conduts and the LED 
is turned on. OK, but what about the IC2c output? IC2b and 
IC2c are connected as an SR flipflop. At power up, pin 13 
of IC2b is high until reset is pushed. The output of IC1e is 
low, so pin 8 of IC2c momentarily goes low as C2 charges. 
The output of IC2c goes high while this is happening. This 
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leaves both inputs of IC2b at 1, so the output goes low driv- 


ing pin 9 of IC2c low. When C2 charges, the input of IC2c 
is 01, so its output stays hign. When SW11, CLR, is pressed, 
pin 13 of IC2b goes low causing the flipflop to toggle, leav- 
ing IC2c low. This disbales the Output Data Valid LED. 

When CLK is pushed IC1e goes high bootstrapping the vol- 
tage at the resistor end of C2 to about 10 V, so C2 discharges 
through R14. When CLK is released, [C1e goes low and C2 
charges via R14. This momentarily sets pin 8 of IC2c low, 
so its output toggles. When IC2c and /CLK are high the LED 
can turn on. A rising /CLK sets the IC2c and CLR resets it. 

So Output Data Valid is on after the clock cycle and is 
turned off by either pressing CLR or starting another clock 
cycle. 


The crunch 


Now to the chips that do the ‘computing’. Acc is a 74LS173 
quad D-type flipflop. The only control signals on the Accumu- 
lator (Acc) are MR and /CLK. That means that data will al- 
ways be moved from the input to the output whenever CLK 
is pressed. 

What does MR do for the circuit? Since the ouputof Acc 
is connected to input A of the ALU, Acc must always take 
part in each instruction. 

But what about when we want to use ALU input B only? 
If MR is set when the clock goes low, the A input of the ALU 
is set to 0. When the clock goes high any data at Acc inputs 
will transfer to the output, but then the instruction is 
complete. 

So, obviously, some instruction(s) will set MR, but we have 
to ensure that MR can only go high when /CLK is low. If we 
let MR go high while instructions are being set up, we can 
accidentally reset Acc without executing an instruction. 

The primary control for MR is IC3b in 4-bit mode or SW10 
in 6-bit mode. In either case, they simply decode the instruc- 
tion information, but not timing. 

Just before the MR pin on IC5 (that’s Acc), there is an in- 
verter IC1f. At its input MR is an active low signal. So what 
we need to ensure is that the input of IC1f is only low when 
ICLK is low. This is done using Q12, D1 and R12. If /CLK 
is high, then Q12 conducts and its emitter is held at 4.3 V 
or thereabouts. 

Should the output of SW10 or IC3b be low, D1 would be 
reverse-biased and prevent the emitter of Q12 from being 
pulled down and pulling MR low. When /CLK is low, Q12 
is turned off. If IC3b is high, D1 conducts and R12 is pulled 
up. R13 has been provided as pull-up resistor to ensure that 
the voltage drop across D1 does not stop a high voltage ap- 
pearing at the input to IC1f. That would be disastrous, as Acc 
would be incorrectly reset! If IC3b is low, R12 acts as a pull- 
down resistor, ensuring that MR is set. Q12 is taken from 
the clock at pin 2 of IC1a so that MR will always be high when 
/CLK rises. If this were not done, Acc would always be set 
to O. 

From here on, things are fairly straight forward. IC4 is 
another 74LS173 quad D-type flipflop used here as the Mem 
latch. The reset pin is tied low, but the /CE, clock enable, 
pin is active. When this pin is low, the rising edge of /CLK 
will strobe data from the Mem inputs to its outputs. In 6-bit 
mode, SW9 controls the level on this pin. In 4-bit mode the 
pin is controlled by IC3a. The decoding for IC3a, IC3b and 
IC3c will be looked at by themselves. 

IC6 is a 74LS257 quad 2-to-1 multiplexor whose only con- 
trol signal is Select (S). This chip is level sensitive and ig- 
nores clock input. There are two nibbles of data input, either 
of which can be connected to the output. One input is con- 


nected to the switches and the other to the mem latch. The 
output is connected to the ALU’s B input. 

When S=1, input from the data switches SW4-SW1 is 
selected and switched to ALU input B. When S =0, the out- 
put from Mem is connected to ALU input B. S is indepen- 
dently controlled in either 4 or 6-bit mode. 

One ‘sub-circuit’ that is dependent upon S is the Input In 
Progress LED, LD1. LD1 is controlled by IC2a. This NAND 
gate gets its inputs from S and CLK (active high). When both 
are high, data should be coming from the switches. This LED 
indicated that the input switches should not be altered be- 
cause an instruction is in progress. It’s there to illustrate the 
I/O control signals that a processor can generate, rather than 
to restrict what you can do with the circuit. 

IC2a (CMOS) gets its inputs from IC1e (CMOS) and the 
74LS00 SR latch for SW5. The latter is a TTL device and can 
legally have a high level of only 2.4 V. This may not be high 
enough to drive the 4011, IC2a, so pull-up resistor, R6, has 
been added to keep the voltage high enough. The LED drive 
is the same as for the CLK LED. 

And then there is the ALU. This chip is a 74LS181 (or 
maybe either a 74F181 or 748181). Five control inputs are 
used: SO, S1, S2, S3 and /Cn. We’ve cheated a bit and res- 
tricted the Sx inputs by connecting m1 to both SO and S3 and 
connecting m0 to both S1 and S2. /Cn is the ‘carry in’ and 
is used to adjust the four ALU operations provided. 

In both 4 and 6-bit mode, m0 and m1 are set by switches 
SW6 and SW7. In 6-bit mode /Cn is set by SW8 and by IC3c 
in 4-bit mode. The ALU logic is: 


mimo /Cn = 0 /Cn = 1 

00 F=A + 1 F=A 

O 1 F=A-B F=A-B-1 
i, F=A+B+1F=A++B8B 
11 F=A F=A-1 


Four-bit logic 

The scheme of the logic decoding is based upon the opcodes. 
Bit 0 of the opcode is used to select the ALU’s B input. It 
does provide information for the Input In Progress LED as 
well. Bits 2 and 1 are mi and m0 respectively. Each drives 
1 bit left, bit 3. 

Tables 1a and 1b are similar to those presented last month. 
Table 1a defines what the opcodes do and table 1b shows 
the levels at each of the main control pins should be for each 
opcode. 

Bit 3 of the opcode has been artitrarily defined as T or Type. 
Switch SW8 is used for T. About half of the instructions are 
purely arithmetic and the other half move data about, so the 
‘types’ are arithmetic and data. T =0 implies an arithmetic 
operation. The logic for the derivation of /Cn, MR and /CE 
is shown at the bottom of Table 1b. 

That’s the original form. But to actually put that into a cir- 
cuit using the fewest packages requires a transformation of 
the logic. The logic in the circuit is as follows: 





‘Cn = T m1 instead of T + m1 
MR = T m1 + /CLK T m1 /CLK 
ICE = Tm1S TT # mt «Ss 
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Chip IC3a controls the Mem’s /CE input. In 4-bit mode only 
two opcodes bring this pin low. They are 1000 and 1010. 

Opcode 1000 moves data from the accumulator (Acc) to 
Mem and opcode 1010 is one of those flagged ‘undefined’. 

The latter opcode (1010) moves data from Acc to Mem, but 
also alters the contents of Acc by subtracting (Mem + 1) from 
the old Acc value. That doesn’t seem to be a terribly logical 
instruction, hence ‘undefined’. 

Chip IC3b control the input to the Acc Mem logic described 


4-BIT OPERATION CODES 


OPCODE OPERATION | DESTINATION} SOURCE DESCRIPTION 


» Acc + 1 

+ Acc — Men 
, Acc - Imm 
. Acc + Mem 





» Acc + Imm 
» Acc - 1 (decrement) 


No Operation, no data changes 
Acc , Acc —- Mem - 1 
Mem , Acc 
Acc , Acc —- Imm - 1 
Acc ,Mem 
Acc , Imm 
Acc , b ‘1111’ 
»b ‘111917’ 


This instruction incorrectly turns INPUT data on. Otherwise it performs as the INC operation. 
This instruction incorrectly turns INPUT data on. Otherwise it performs as the DEC operation. 
This instruction is available, but not assigned an operation name. It would be very seldom used 
If coded, it will alter data as shown. 


Table 1A. 








earlier. A transistor was used to provide clock conditioning 
in order to avoid adding another package to the circuit. Only 
four opcodes 1100-1111 set MR high at Acc. Two simply 
move data into the accumulator and the other two are unde- 
fined (move —1 into Acc). The undefined opcodes could ac- 
tually be useful, but what do you call them? 

Chip IC3c provides the /Cn input to the ALU. /Cn is used 
to modify some ALU instructions rather than as a tradition- 
al carry. The F = A - B. Only opcodes 0000-0011 bring /Cn 
low (it’s active low). 









4-BIT OPERATION CODES 
| ~~ onto siNALS a ss—<—sSCSCidY SIGNALS 
OPCODE 











T m1 mo s /Cn MR* /E1 INPUT" 
0000 0 0 0 0 0 0 1 0 
0001 0 0 0 1 0 0 1 1 
0010 0 0 1 0 0 0 ‘ 4 
0011 0 0 1 1 0 0 1 1 
0100 0 1 0 0 1 0 1 0 
0101 0 1 0 1 1 0 : : 
0110 0 1 1 0 1 0 1 0 
0111 0 1 1 1 1 0 1 1 
1000 1 0 0 0 1 0 0 0 
1001 1 0 0 1 1 0 1 1 
1010 1 0 1 0 1 0 0 0 
1011 0 1 1 1 0 1 1 
1100 1 1 0 0 1 1 0 
1101 1 1 0 1 1 1 1 
1110 1 1 1 0 1 ' 1 0 
1111 1 1 1 1 1 1 1 
+ 





NOTES: 1) /cn 





T m1 
T*m "CLK 
T+mi+S 





3) /CE 
) INPUT 
)* 





n 





ou nw wou 





4 
5 This columm shows values for the case of CLK = 0. The value is 0 when CLK ‘= 1. 





Table 1B. 





ALL ELECTRONIC 
COMPONENTS 


118-122 LONSDALE STREET, MELBOURNE, VIC. 
TELEPHONE: (03) 662 3506 


THE KITSET 
SPECIALIST!!! 









A.EC. is proud to offer a new series of kitsets and com- 
ponents from Australian Electronics Monthly, expanding 
our already huge range, and representing real value for 
money. 







We cater for the serious enthusiast and do not supply any 
“hobby grade” parts. We don't reduce our quality to match 
a price- rather, we put into kits what we, ourselves would 
like to receive. Because A.E.C. stock such a large range, 
we have many components that our competitors have 
never even heard of! 








You owe it to yourself to visit All Electronic omponents, 
or write requesting our free kitset list. Mail orders also 
welcome. 






Sample for yourself, Efficient, Old-Fashioned Service. 





os 
2. 
>: 
ae, 
es 
as, 
os 
Ma 
ba 
os 
Rs 
| ee 





The answers to August’s 


Cooper Tools Crossword 
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if-CiRCUIT 
TESTER 


Ref: EA September 1983 
Have you ever unsoldered a suspect transistor only 
to find that it checks O.K? Troubleshooting exercises 
are often hindered by this type of false alarm. Youcan 
avoid these hassles with the ‘In Circuit’ transistor, 
SCR and diode tester. 
The kit does just that, tests devices WITHOUT the 
need to unsolder from the circuit! VERY handy! 
The Jaycar kit includes a Jiffy box and Scotchcal panel 
showing the truth table for device checking. 
Cat KA-1119 


ONLY 
$17.95 











fer 





“RAILMIAGSTER’’ 
Puise-Power Train 
Controlier 


Ref: EA September 1984 

This is a state-ofthe-art train controller offering 

tremendous features. 

* Variable simulated inertia 

%& Full short circuit protection including both audible 
and visual indicators 

%& Power and track monitor indicators 

% Adequate power for double and triple heading 

locos 

%& Fixed 12V DC and 15V AC power for lighting and 
accessories 

%& Optional walk-around throttle 

The Jaycar kit includes realistic Scotchcal front panel 

and the special console case only available from us. 

The large paddle switches have been specially imported 

just for this kit. We believe that you will be delighted 


with this unit. 
$89.95 


Cat. KA-1560 
Optional Walk Around 
ControMer Cat. KA.1559 

ONLY $9.95 


Diesel Sound 
Simulator 


Ref: Ea November 1984 

This project mounts inside a model train (i.e. goods 
wagon) and produces a noise similar to a diesel 
locomotive. The ‘speed’ varies according to the 
throttle action for added realism. All listed parts 


Ref: EA December 1984 

Build this realistic steam sound simulator for your 
model train layout. It features an infra-red optical 
switch to synchronise the “chuffs” to the wheel 
rotation. Like the KA-1561, it picks up the power from 


the railway tracks. All specified components supplied 


including 32 ohm headphone type transducer. 
Cat. KA-1562 


$17.95 


(MCOFEOM! = Ref EAFeb 1984 


What a great kit! This full duplex unit enables you to 
talk to your pinion passenger whilst riding with your 
helmets on! Powered by the bikes battery - you can 
both talk at the same time if you wish as there are no 
switches to activate. She Jaycar kit includes the 
special headphone inserts and all parts. 

Cat. KA-1533 





OMLY 
$39.95 
DWELL/TACHOMETER 
Ref: EA Sept. 1985 
Tune up your car quickly and easily with this handy 
piece of gear. The Jaycar kit includes case, large 


meter and Scotchcal meterscale 
Cat. KA-1612 


ONLY $34.95 


Sults 4-6 or 8 cylinder 
cars 
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8 SECTOR BURGLAR 
MALARM = et. £4 Jan/Feb 1985 


Why buy a commercially made up unit for more 
when you can buy this kit and SAVE money A 
unique feature of this kit is the fact that you can wire 
N/O and N/C alarm sensors ON THE SAME LINE. 
% 8 SECTORS 

%& 2 delayed entry sectors 

% Steel box 

* Includes battery and siren driver in the price 

% Variable exit and entry delays 

Cat. KA-1580 


$149.00 


CRRLALIPY DKKOVAR, 


STEREO AM DECODER 


(Australian Standard) 
Ref: EA October 1984 

This unit uses the Australian standard Motorola 
CQUAM decoder chip. It will decode the new AM 
stereo transmissions (with suitable AM tuners). The 
Jaycar kit is supplied with 1% resistors in lieu of the 
standard ones, for extra precision. 

Cat. KA-1555 


ONLY $24.95 





Digital Bench Type 
Capacitance Meter 


Ref: EA August 1985 
%& Easy to assemble Og, 

% 4 digit LED readout Qa, 
* Measures from 1pF to 99.9uF (4 
*® 3 ranges 

%& Bench type mains powered 
Cat KA-1595 


ONLY 
$79.95 





PLAVYMASTER 
SHRIES li MOSFET 
AMP KIT 


Ref: EA Jan/Feb/March 1985 

“ .. § stereo amplifier that will equal or better 

just about any integrated commercial amplifier, 

regardless of price’. Leo Simpson, Editor of EA, 
February 1985. 


MAIN FEATURES 

@ Switchable phono input for MM and MC cartridges 

@ Electronic signal switching 

@ Full facilities for dubbing between two cassette 

decks 

@ Monitor loop for either of two cassette decks ora 
signal processor 

® Click action pushbutton switches for selection of 
sources, dubbing and tape monitor with LED 

status indicators. 

® Centre detents on bass, treble and balance controls, 
multiple detents on volume control 

@ Heavy duty heatsinks 

@ Power transformer for low hum and noise 

@ Easy to build - all parts except power supply 

mount directly on the two printed circuit boards; 

wiring has been kept to an absolute minimum 

@ 100 watts RMS per channel into 8 ohm load 

@ Less than 0.01% total harmonic distortion 


Cat. KA- 1500 


ONLY 





40 WATT BDC 
INVERTER 


Ref: EA August 1985 Ps 
An upgrade of a previous design featuring a smart 


new ABS case. big, 
“wy, 


Cat. KA-1598 


$79.95 


300 WATT INVERTER 
Ref: EA Sept. 1985 

This totally new design is a vast improvement over 
the EA June 1982 project. It features a modem all- 
plastic case, easier assembly, toroidal type inverter 
transformer, auto start up and double, switched 
power outlets. 
And it’s cheaper than the old model! 
The Jaycar kit contains all specified parts to enable 
you to complete the project in one go. 
Cat. KA-1610 


ONLY $199.00 
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Car Booster Amp 
Ref: EA August 1985. 
This Se enables you to have 2 x 50 watts 
Pres of power for your car sound system. In 
order to do this, a special high voltage power supply 
forms part of the system. Absolutely stunning value 
for money. Around halfthe price of inferior commercial 
units. 
The Jaycar kit is, as usual, absolutely complete. 
Cat. KA-1600 
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5(6.5)/MHz 
OSCILLOSCOPE KIT 


Ref: EA October 1984 
Over the years many people have asked, ‘Do you 
have a CRO kit?”” Our answer - up until nov - has 
been that built and tested units were no dearer than 
kits, if you could get a kit at all. 
The Jaycar KJ-7050 Cathode Ray Oscilloscope kit has 
a guaranteed 5MHz bandwidth but should go to 
around 6.5MHz. It also features 75mm (3") CRT Blue 
Phosphor with accurate graticule, separate vertical 
and horizontal BNC type input sockets etc. Remember, 
a SMHz ‘scope is usually adequate to troubleshoot 
most microprocessor and other digital circuitry as 
well!! 
This is a wonderful opportunity to leam electronics 
AND end up with a valuable piece of test equipment 
as well. 
The Jaycar KJ-7050 kit is absolutely complete. The 
chassis is prepunched and every component induding 
nuts and bolts are provided, along with instructions. 
Cat. KJ-7050 
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KITS, KITS AND MORE KITS 


LOWEST PRICE EVER! 
LUCKY LAST! 
Lyrebird 73 Note Piano 


Ref: EA Dec 1982/Jan 1983 

This fabulous piano kit has an amazingly realistic 
sound. Many hundreds of happy users enjoy this kit, 
but all good things come to an end. We have 12 kitsd 
left and that's it! 

This is your absolute last chance to own a 6-octave 
piano at an unbelievable price. Sorry no deposits, no 
back orders as no more will be built after these 12 
have been sold. 

Cat. KA-1350 


475 

325 

2939 
SAVE $176.00 


Please add $20 for freight/packing 











ETl 1401 DIRECT 
INJECT BOX 


Ref: ETI Sept. 1985 
This unit accepts unbalanced audio inputs (line or 
mic. level) and produces a line level balanced signal 
to drive mixers or balanced input equipment. The 
Jaycar kit includes die-cast box, specified push button 
switch bank and all other parts. 
Cat. KE-4708 


ONLY $34.95 
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“ELECTRIC FENCE’’ 
Ref: EA Sept. 1982 

mains or battery powered, this electric fence controller 
is both inexpensive and versatile. It should provide 
an adequate deterrent to all manner of Ifvestock. 
Additionally, its operation conforms to the relevant 
clauses of Australian Standard 3129. The kit does not 
include automotive ignition coil which is required. 
Cat. KA-1109 


ONLY $18.50 


————s WARRING: 
ELECTRIFIED 





30 VOLT -1 AMP BENCH 
TOP POWER SUPPLY 


Ref: EA January 1985 
This new design features a modern moulded plastic 
bench top type case, variable output from 3 - 30V and 
variable current limiting over 2 ranges. Overload 
protection and switchable voltage/current metering 
is also provided. 
Cat. KA-1574 


ONLY $68.50 





Biotron “Electronic 
Blood /Aicohoil Checker 


Simply blow into the mouthpiece to see if you are 
over the limit. Dual analogue meter and LED 
go/borderline/no go readout. Calibrated in Australia. 
Surprisingly accurate. Can be recalibrated if the law 
changes. Reads for 0.05. 

Cat. YS-5100 





ULTRASONIC HOUSE 
ALARM 


This alarm is fully self-contained, even includes the 
siren. Place it on a shelf, (it looks like a speaker) and 
the ultrasonic waves detect movement. Great for 
single room protection, or can be used as a master 
control for a whole house. 

You can connect an external on/off switch, external 
horn siren. It has provision for N/O instant circuit and 
N/C instant and delay. A battery compartment is 
there for C cells, but we recommend a 1.2A 12V Gel 
battery, Cat. SB-2480 $26.50 and 240V power supply 
Cat. MP-3019 $22.50 


WE HAVE A LIMITED 
NUMBER AVAILABLE FOR 


Cat. LA-5140 


be CONVERTOR This unit plugs 
into your car cigarette lighter socket and will provide 
up to 300mA at 6 and 9V DC. Ideal to power the 
Ghetto Blaster in your car! We only have a few left - so 
hurry! 

Cat. MP-3015 


Incorporating ELECTRONIC AGENCIES 


MAIL ORDER HOTLING (02) 747 1888 


























INFRA RED MOVEMENT 
DETECTOR The infra red or IR detector 


for short, falls into the Black Magic category. It 
basically is a high gain passive tuned receiver of a 
particular IR band. The heart of the unit consists of a 
high gain lens (antenna?) which has a “Commutated” 
field of view. Its reception pattern is comb like, but 
highly tuned to the IR wavelength of human bodies 
When a human passes within proximity of the pickup 
area, the lens will selectively pick up IR radiation and 
then not. Movement across the pickup area will result 
in a series of pulses sent to a detector circuit 

IR detectors are very reliable as they do not transmit 
and will not respond to non heat radiating objects. 
Curtains, for example, can wave about without trip- 
ping the alarm. Even the cat is unlikely to trip the unit 


FEATURES: 

@ 12V DC powered 

@ Small 77mm x 62mm x 51mm 

@ Double sensor 

@ Computerised OC to lower failure rate 
® Built-in test lamp 

@ Alarm output SPST 30V DC @ 1A 

@ NO or NC terminations 

Cat. LA-5017 
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ENHANCE 


VIDEO ENHANCER 
Ref: EA October 1983 
A simple but effective kit to help improve copy 
recordings of video tapes. The Jaycar kit includes the 
box and Scotchcal label. 

Cat. KA-1118 





N.S.W. 


BARGAIN OF THE 
CENTURY! 


How do we do it? Another 


BARGAIN!! 


Once again, Jaycar has secured a massive below-cost 
scoop purchase. This time a nifty combination 
VHF/UHF television tuner assembly! We dare not 
mention the name of this famous Japanese brand!!! 
% Brand, spanking new * Separate VHF rotary 
tuner %& Separate UHF rotary tuner ®& All knobs & 
wiring INCLUDED! »® Attractive front panel fascia 
included! % Circuit diagram included! 

Be quick to secure one of these bargains 

Cat. DM-9004 
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“ZIP RACK’ 19” RACK 
SYSTEM - NEW LOWER PRICES 
AND A WIDER RANGE! 


The natural finish (silver) rack frames are now 
cheaper and we now have black frames as well! 
THE RACK IS AVAILABLE IN 3 SIZES 


6, 12 and 18 rack unit 


(One rack unit is 445mm or 134") 

Each kit comprises % 12 frame pieces, including 2 
pieces with pre-punched holes for front panel mounting 
Anodised finish. (You can use the rack back-to-front 
to mount non-standard racks). * 4 top comers 
(black) % 4 bottom corners (black) *% 4 x clip-in M-6 
nuts for mounting your equipment) * 4 x M-6 
Phillips head mounting screws * Easy to follow 
instructions 

But the best part about this exciting concept is 


THE PRICE! 


6 RACK FRAME NATURAL FINISH 
Cat. HR-5310 


SYDNEY: 117 York Street. Tel: (02) 267 1614 
CARLINGFORD: Cnr. Carlingford & Pennant Hills Road. Tel: (02) 872 4444 


SHOWROOMS CONCORD: 115/117 Parramatta Road. Tel: (02) 745 3077 
HURSTVILLE: 121 Forest Road. Tel: (02) 570 7000 


GORE HILL: 188/192 Pacific Highway (Cnr Bellevue Avenue) Tel: (02) 439 4799} 


QUEENSLAND BURANDA: 144 Logan Road. Tel: (07) 393 0777 


MAIL ORDERS: 
HEAD OFFICE: 


Sydney 


Mon-Fri: 8.30am - 5.30pm; Thurs 8.30pm, Sat 12pm 


Concord 
Mon-Fri: 9am - 


5.30pm; Sat 12pm 
COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $13.50 


P.O. Box 185, CONCORD 2137 
115-117 Parramatta Road, CONCORD 2137 
Tel: (02) 747 2022 Telex: 72293 


SHOP HOURS 
Carlingford, Hurstville & Gore Hill 
Mon-Fri: 9am - 5.30pm; Thurs 8.30pm, Sat 12pm 


POST & PACKING 
$5 - $9.99 
$10 - $24.99 
$25 - $49.99 
$50 - $99.99 
$100 - $198 
Over $199 
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XLP/AXR type 3 pin Line Male 
Cat. PP-1024 





3 pin Line Female 


Cat. PS-1032 
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3 pin Chassis Male Plug 


Cat. PP-1020 
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3 pin Chassis Female Socket 
Cat. PS-1030 


48VU “USELESS” 
RELAYS We were staggered by the deman 


for the ANRITSU 48Vrelays advertised last year. The 
were an incredible bargain at 30¢ in quantities of 10 
Some customers were buying hundreds at a time 
We are now pleased to advise that we have purchase 
another (smaller) batch. Unfortunately they cost u 
more, but we feel that they are still a bargain! 

Cat. SY-4015 


12 RACK FRAME NATURAL FINISH 
Cat. HR-5320 


18 RACK FRAME NATURAL FINISH 
Cat. HR-5330 


6 RACK FRAME BLACK FINISH 


Cat. HR-5314 $99.00 
12 RACK FRAME BLACK FINISH 


Cat. HR-5324 $7979.00 


18 RACK FRAME BLACK FINISH 
Cat. HR-5334 $739.00 
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Six-bit logic 

There’s not much left to say. Tables 2a and 2b describe the 
switch and control pin settings for 6-bit mode. The basic oper- 
ation of the circuit remains unchanged, there’s just more 
things you can do. One example is the Zap instruction. 


if you prefer software 


Even though this is an electronics magazine, it is possible 
that someone out there would prefer to see all this happen 
on a screen (or at least, most of it anyway). It just so hap- 
pens that there is a simulator for the Microtrainer available. 
A print of the screen for its operation is in Figure 2. 

Each major chip is displayed and the current value for each 
control or data pin. It works just like the Microtrainer itself. 
Switches 1-10 can be set and switch 11 resets the lot. The 
clock is on a toggle rather than pushbutton, so the clock’s 
active phase can be examined. All pin values are re-calculated 
each time a switch is set. At present, the circuit display shows 
only the 6-bit configuration. When 4-bit mode is selected, 
switches SW9 and SW10 cannot be set. The data at the pins 
of the chips is claculated as though the 4-bit logic elements 
were used. If the 4-bit logic elements were shown, the dis- 
play would be very busy indeed. 

All you need is an IBM PC, or reasonably close compati- 
ble, running version 2 or later of MS-DOS and around 12K 
of available storage. The display is via a graphics adapter 
which uses standard BIOS interfaces. 

If you’re interested, send along a 514” diskette labelled 
with your name and address to: 


AEM MICRO-TRAINER DEMO 
PO Box 289, Wahroonga 2076 NSW 


Oh yes, please include $20 (cheque or money order made out 
to ‘‘Australian Electronics Monthly’’) so that the people who 
provide the service don’t starve. We, in turn, will provide 
the program, user documentation, post and packing. If you 
like the idea in principle, but not this particular circuit, drop 
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us a line to let us know you’re interested so we can deter- 
mine whether it is worth pursuing for other projects. 
Until next month then ... 


6-BIT OPERATION CODES 


OPCODE OPERATION | DESTINATION| SOURCE DESCRIPTION 


010000 » Acc + 1 (increment) 
010001 , Acc + 1 
010010 , Acc - Mem 
010011 » Acc - Imm 
011100 , Acc + Mem 
» Acc + Imm 
» Acc - 1 (decrement) 
, Acc - 1 
Mem , Acc 
No Operation, no data changes 
Acc , Acc -Mem - 1 
Mem , Acc 
Acc , Acc - Imm — 1 
Acc ,Mem 
Acc , Imm 
Acc: b 1411" 
Acc , b ‘1111’ 


011101 
011110 
011111 
001000 
011000 
001010 


011011 
111100 
111101 
111110 


This instruction incorrectly turns INPUT data on. Otherwise it performs as the INC operation. 
This instruction incorrectly turns INPUT data on. Otherwise it performs as the DEC operation. 
This instruction is available, but not assigned an operation name. It would be very seldom used. 
If coded, it will alter data as shown. 
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NOTES: 1)MR = IMR * CLK 
2) INPUT = 5 /CLK 
3)° = This column shows values for the case of CLK = 0 
The value is 0 when CLK = 1. 
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New Avtek MultiModem Il 


Australia’s top selling modem 


is now 5 ways better 


1. Fully Viatel compatible. 
Multimodem provides the 
1200/75 baud rate necessary 
for Viatel and the new 
generation of high speed 
databases. 

With Multimodem you 
won't be left out in the cold. 
2. Fully integrated baud rate 
convertor (optional). 
Multimodem || provides 


1200/75 baud communications} 


for computers such as 
Commodore, IBM, Osborne, 


Kaypro and Microbee which do 


not support split baud rate as 
they stand. 


Note: in order to operate on 
Viatel you will need special 

software. Avtek can supply 

software for a number of 


machines. For other machines, 


please contact your dealer 
directly. 


3. Internal expansion buss. A 











Brilliant New 
Software for 
Viatel 


Avtek brings you 
brilliant software at reasonable 
prices: 

For |BM PC (and compatibles), 
NEC III, Apricot, Sanyo 
MB550 and 555, Wang PC 
and Tl Professional. 


Black and 
White $169 
Colour $275 


Better Viatel for 
the MicroBee 


There are other Viatel 
modifications for the Bee, but 
they are hardware/software 
modifications and they are a 
compromise. 

Our software Is 
undoubtedly the fastest and 





Multimodem first. As 
developments come along, 
Multimodem will handle them. 
4. Auto answer facility is a true 
‘ring detect’ circuit. 
Multimodem || can actually 


Multimodem. 

Features include: 

Now provides Viatel 
(1200/75 baud rate) and 
300/300 full duplex as 
standard. 


modulation, demodulation 
and filtering are performed by 
crystal locked filters. Critical 
analogue adjustments give way 
to crystal locked precision. 


3. Australian and US 








easiest way to put your 
MicroBee on Viatel. Written by 
Conal Walsh, famous 
MicroBee software developer, 
it provides superb, fast, Viatel 
access on your MicroBee 





sense an incoming call and 
respond immediately. 

It is completely 
independent of the strength of 
the ring voltage. 


5. Interfacing is easy. 
Multimodem now provides 
front and back channels that 
are fully integrated. 

No need for special 
cables when using 1200/75 
and other split baud rates. 


And Multimodem II still 
incorporates all the features 
that have made it Australia’s 
first choice. 


1. Advanced digital filtering 
and signal processing. 
Multimodem II provides the 
highest standards of data 
integrity. You will get reliable 
data transfer on lines where 
other modems simply cannot 
function. 


2. Multimodem never requires 
adjustment. Complex 


standards at the flick of a 
switch. CCITT and Bell 
standards let you talk to any 


database or other computer in |g 


the world. 

4. Full Analog and digital 
loopback facilities. Fast 
testing of line, computer, 
cabling and modem. 
Multimodem 

| $365.00 


Multimodem II inc. 
auto 
answer $399.00 
Multimodem II inc. 
auto answer plus baud 


rate 
convertor $485.00 


Minimodem IL. 


New improved version of 
the famous Minimodem 
provides the reliability and 
digital filtering of the 
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Commodore VIC 20 and 64 
version now available. These 
plug directly into the user port. 
No need to buy expensive 
RS232 adaptors. 

Can be powered by the 
computer directly (for example 
MicroBee and Commodore). 
(YOn 1200 baud (e.g. Viatel) 
special equalisation Is 
available for improved results 
on poor phone lines. 
Minimodem 

Inc. POwer 

supply $199.00 
Minimodem (suit 
Commodore user 

port) $235.00 






without the need for messy 
hardware modifications. 


MicroBee Viatel 
Software $49.50 


3.5” or 5%” format, please specify 


Modem Cables 


1.8 metre male to 
male $35.00 


1.8 metre male to female (suit 
IBM etc) $35.00 


Cables are also available to suit 
most other non standard 

RS232 ports (e.g. Macintosh) 
ring for details $45.00 


AVTEK 


Electronics Pty Ltd 


Phone (02) 427 6688 
for the name of our 
dealer nearest you. 
Or write to us for further 
details at: PO Box 651 
Lane Cove NSW 2066 
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Bee Buzz 7 
‘RF-muffling’ the Microbee 


WHOOPEE! EUREKA! Joy to the world!, and other appropri- 
ate comments are now in order. Here comes a “‘fix’’ for a 
problem that has plagued Microbee people since the earli- 
est days of using them with radio projects. 

Users of the AEM 3500 Listening Post project may by now 
have noticed certain noises coming from their receivers that 
aren't interesting signals; buzz-saw noises, whines, odd tones, 
and things that go ‘“‘wip-wip-wip” as you tune across the 
bands. These are coming out of your computer; they’re the 
“radio signature’”’ of all the microprocessor signals running 
around inside it. 

If the computer is a Microbee the noise is particularly bad, 
as the manufacturers have done nothing to contain the sig- 
nals within the computer’s case. Other computers, particu- 
larly those of American origin, have some kind of RF 
shielding as noise radiation above a certain level is illegal 
in that country. Commodores have a sheet of metallised card- 
board laid over the ‘“‘works’’, and Apples have cases that con- 
duct electricity, even though they are mostly made of plastic. 
Even so, the RF noise they generate can be troublesome in 
the presence of sensitive receiving equipment. 

After much searching and experimenting, I have come up 
with two methods of RF-muffling the Microbee. The first 
method is the most obvious. You get a roll of aluminium foil 
and a can of spray-on rubber cement, and carefully glue an 
‘Al-foil’ coating around the entire inside of the case. 


‘Foiling’ it 


First remove the top (the white part), to reveal the memory 
board. This plugs into the board below, but it will probably 
be secured with some Silastic to keep you out of it. This sub- 
stance must be carefully removed with a knife or scalpel 
both sides, before you can unplug the board. Following this, 
turn the ’Bee over and remove the four screws that secure 
the grey keyboard surround. Then remove the screws that 
hold the baseboard in the case. There are probably two near 
the plugs on the back, and one on each sgide_ of the 
keyboard frame. Lift it away carefully as the speaker will still 
be attached and you don’t want to rip out any wires. Remove 
the two little clips that hold the speaker and you'll be left with 
a Microbee case in three pieces. 

Now do your stuff with the cement and Al-foil, making the 
job as neat as possible, and ensuring that the foil comes right 
up over the edges of the case (remember to leave a hole for 
the speaker!). The idea is to have good electrical conductivi- 
ty between the sections of the case, once it’s been screwed 
back together. There are several plastic pillars in the case 
that support the circuit boards. Keep these clear of foil or 
they will short out to the circuit board tracks. And certainly 
don’t get any rubber cement on the outside of the case; it 
won’t come off, and it looks awful. 

You must now arrange for the ground system on the com- 
puter to make contact with the Al-foil in the case. On the main 
circuit board, near the big filter capacitor, is a plated-through 
hole marked ‘‘GND” (ground). This connects together large 
copper ground areas on both sides of the board. The board 
coating is cleared around the bottom of this GND connec- 
tion, so you can solder to it. Get some brass strip (probably 
from a model shop) and bend it into a spring contact shape. 
Solder one end of it to the bottom of GND (or get someone 
to solder it for you). 





Now bend it down so that its flat surface presses against 
the Al-foil on the bottom of the case when the main board 
is in position. When you’re happy with this you can reassem- 
ble the computer, taking care not to let any part of the Al- 
foil touch any part of the computer, other than through the 
intentional ground contact. Make sure the memory board is 
plugged in the right way around, and all the contacts line 
up correctly. It’s easy to get this wrong. 

Now it’s smoke test time. Power up your Microbee, and 
if it doesn’t work normally, quickly remove the power and 
check again for shorts. Once it’s all OK you might want to 
go around the seams of the case with your blade and care- 
fully trim away any bits of Al-foil that are sticking out. 


POWER /MDEO /TAPE 
SOCKET 


FILTER CAP. 


P.C. BOARD 


SOLDERED TO 
GROUND 


The elegant solution 


The second, and more elegant method of muffling the Micro- 
bee involves the use of some special paint. One would think 
that any old silver paint would do the job, but silver or any 
other metallic paint turns out to be a near-perfect insulator! 
This was discovered after many sorties through the paint 
shops of Hobart, armed with an ohmmeter. The sales peo- 
ple all thought I was quite mad as I asked them to spray or 
brush a sample onto a bit of paper. I’d then whip out my 
trusty red and black probes and stab it. Every time, the read- 
ing was infinity. 

Success finally came when I decided to track down some 
of that conductive paint used on the back of TV picture tubes. 
The picture tube stuff was water-based, and therefore wrong 
for our purpose. But the supplier of that had just the thing, 
a substance called ‘‘Electrodag 550’. Although this has noth- 
ing to do with the back ends of sheep, it looks somewhat like 
what one would expect to find there. 

The “‘paint’’ is a thick grey-black goo. It is purposely im- 
ported from America that way to prevent the conductive me- 
tal part of it from settling out. And it’s said to be the stuff 
used on Apple computers to make their plastic cases behave 
like metal. 

Electrodag 550 is normally diluted with a mixture of un- 
pronouncable chemical names, and then sprayed onto the 
plastic case. But you can also dilute it with ‘“‘Acrylic lacquer 
thinner’ of the automotive type, and then brush it on. The 
thinner is a very powerful solvent, and it tries to dissolve 
Microbee cases. So when you apply the stuff, do it quickly 
and don’t dwell too long inone spot. Do a quick, think coat 
first, and then go back with a thicker second coat. Be sure 
to paint the edges where the sections of the Microbee case 
join, and be sure to keep it away from those plastic pillars; 
otherwise you'll have shorts. Do your painting in a well ven- 
tilated area (like outdoors), since the vapour is the type that 
can do disgusting things to your liver. 

With the paint finally in place, you can apply the brass con- 
tact to your computer as described before, then reassemble 
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and smoke test. Remember to get that memory board in right; 
it’s so easy to get the pins in the wrong holes. 
The results of these procedures are well worthwhile. 


The listening test 


With a shortwave receiver running nearby on an outside aer- 
ial, you can’t tell by the sound whether the Microbee is on 
or off. With a Listening Post connected, some noise returns, 
but not nearly to the extent it was before the muffling treat- 
ment. It seems the noise makes its way out through the port 
connections. 

I have experimented with tricks such as using shielded ca- 
ble and placing ferrite beads on each wire to trap radio fre- 
quency energy where it leaves the computer. The overall 
result is an improvement in the noise level of around 90 per 
cent. If anybody finds a way to get rid of the last of the noise, 
let us hear of it. 


Where do you get it? 


Electrodag 550 comes from a company called Acheson P/L 
in Sydney and it costs an absolute fortune. They like to sell 
it in American gallon tins, and a full tin of it wouldn’t leave 
much change out of $200. I have made a tentative arrange- 
ment with Acheson for Microbee User Groups to purchase 
the stuff in kilogram lots, at a price of around $40 per tin. 
A tin should do at least 20 computers brushed on, many more 
if sprayed. Interested user groups must contact the compa- 
ny directly as AEM and myself aren’t involved in marketing 
it. 

An Acheson spokesman says he is trying to do a deal with 
Applied Technology to spray the case of every new Micro- 
bee. This would be great, since so many ‘Bees end up in the 


hands of hams and other radio enthusiasts. It would only cost 
them a pittance for each computer, if done in quantity. Muf- 
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fled Microbees could then penetrate the American market, 
and they might be an absolute necessity if the deal about to 
be described below comes off. 


MicroBeeski or the MoscowBee? 


The mighty Microbee is about to invade Russia, if Applied 
Technology’s Owen Hill has anything to say about it. As this 
is being written, Owen is flying to the USSR to try to clinch 
an initial order for 5000 ’Bees. 

Apparently, Mikhail Gorbachev, a real man of action, said 
something like ‘‘Ve vill haf computers in our schools, and 
ve vill do it NOW!”’ Waiting in the wings, well Finland actu- 
ally, were some Finnish-speaking Microbees that had been 
sent there as part of A/T’s big Scandinavian deal. These some- 
how jumped the border into the USSR, and the Russians 
loved them! Hooked they were, like so many of the rest of us. 

The ’Bee has a good chance of success in Russia, mostly 
because somebody back in the early days had the foresight 
to design the computer with a programmable character gener- 
ator, and a software driven keyboard. You just bung in some 
new ROMs and some new tops on the keys, and you've got 
a Russian-speaking Microbee. Perhaps one day we'll be swap- 
ping software back and forth with the MMBUG (Moscow 
Microbee User Group). What an adventure that would be! 

Those of you waiting for the good oil on how to get your 
cassette recorders to behave will have to wait until next 
month. We thought the noise cure was more important; to 
be got to as soon as possible. 

Electrodag 550 comes from: 


Acheson A.N.Z. Pty. Ltd. 

63 Davies Road 

Padstow, Sydney, NSW Ss 
2214 


Online — the first magazine 
devoted entirely to you — the 
microbee owner. 


‘ONLINE’ is the microbee owners journal full of 
information and features about your favourite 
personal computer. It is available from your 
local microbee technology centre at a cost of 
$2.50 OR you can subscribe to ‘ONLINE’ 
which is published monthly for $25.00 annually. 
Why not fill out the coupon now and subscribe? 
That way you're sure to be informed of all the 
latest microbee developments, new products and 
computing information. 

If paying by cheque or money order please make 
payable to Applied Technology Pty. Ltd. 


Post completed form to: 


The Subscriptions Officer 
P.O. Box 41, West Gosford, 
N.S.W. 2250 





YES Please include me on your mailing to 
receive 12 issues of ‘ONLINE’ 


| would like my subscription to commence with 

WO eb Ace ann gate Bema eens wees TO ocaiee 
(insert month) 

NAME 

ADDRESS 











POSTCODE 
| enclose (cheque/money order) for $25.00 which 
includes postage and packing. OR Please charge my 
Bankcard. 

No. 
Expiry Date ___ 
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em computer review 


The Commodore 128 


— just has to be a success 


Commodore has done the unexpected and released a machine 
that is ‘upwards-compatible’ with the earlier 64 model. It offers 
some unique features that make if a very attractive proposition. 


THIS MONTH sees the release of a first for 
Commodore. They are launching onto the 
Australian market the Commodore 128, 
which is 100 per cent compatible with the 
Commodore 64. In the past, Commodore has 
been criticised for new models being incom- 
patible with old models making banks of soft- 
ware useless overnight. We saw this with the 
VIC20 and Commodore 64. . 


The 128 is Commodore’s first truly 
upwards-compatible machine. All Commo- 
dore 64 software will run on it. However, this 
is just one of many surprising new features 
included into the makeup of the machine. 


An overview 


In brief, the Commodore 128 is three 
machines in one: a Commodore 64, a com- 
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Mark Lingane 


modore 128 and a CP/M compatible. 

It comes ina more stylish case than that of 
the 64. The design is more ergonomic, hav- 
ing a lower front and better typing angle. It 
is also larger, not to cope with the enlarged 
hardware, but to cope with the larger key- 
board. It has the standard ‘64 layout plus a 


’ 66 99 66 99 


numeric keypad with “+”, “-. and 


’ 


“Enter” keys. The function keys are placed 


above the numeric keypad and are aligned 
horizontally. Also along the top are another 
four cursor keys as well as ‘“‘Escape’’, ‘“Tab’’, 
“Alt” and “Caps Lock’’. Finally there are 
‘“‘Help’’, ‘‘Line feed’’, 40/80 column display 
and no scroll keys. 

All these keys, including the numeric key- 
pad, cannot be used in 64 mode. The numer- 
ic keypad loss is the greatest, as in my opinion 
the one thing the 64 needed to be considered 
a small business machine was a numeric key- 
pad. On the 128 it is there, it just can’t be used 
in 64 mode. 

The ‘128’ mode is an enhanced 64 mode. 
It has all features of the 64 plus 80 columns 
and BASIC 7.0. A 40- or 80-column screen is 
selected when the machine is turned on, 
‘“‘Runstop” or ‘‘Restore’’ are pressed, or the 
reset button is pushed. The reset button, 
which is now becoming quite popular on the 
Commodore machines, is located next to the 
power switch. The key has no effect in 80 
columns as the 64 is not capable of display- 
ing the 80 characters across. In 128 or CP/M 
mode the same VIC chip used by the 64 dis- 
plays 40-column graphics and sprites. 

There is a special chip dedicated to the 
80-column display, which only produces text. 
No sprites or bit-mapped graphics are avail- 
able at all in this mode. For this lack of graph- 
ics the character set has been made 
redefinable. If you are desperate enough you 
can produce a 640-by-48 simulated bit- 
mapped graphics. 

The first drawback is that you can only dis- 
play the 40-column mode on a TV or compo- 
site monitor, not an RGB display. The 
80-column display can only be seen on an 
RGB monitor. Commodore has released a 
special monitor for use with the 128. It has 
composite inputs as well as anologue RGB 
plus IBM compatible RGB. 

While displaying an 80-column screen in 
the 128 and CP/M modes, the computer will 
allow you to display the complete 512 charac- 
ter set on the screen at once. This includes 
upper case, lower case and graphics sets. 

The 1571 disk drive which will be availa- 
ble for the 128 runs at three speeds. At the 
‘64 level it rotates at 300 rpm. While in the 
128 mode it rotates at 1500 rpm, loading data 
seven to ten times faster than 64 mode. In 
CP/M the disk drive spins at 3000 rpm, which 
is lightning fast compared to the 64 mode. 

The disk drive looks at the format of the 
disk and reconfigures itself to suit that disk. 
When we went to press, it was unclear which 
CP/M format the disk drive will accept. It will 
most probably be Osborne or Kaypro. 

In 128 mode, the disk drive can configure 
itself to operate like a 1541 so it will be able 
to load 64-type programs. The CP/M compati- 
bility runs to the extent that as long as pro- 
grams conform to CP/M compatibility 
guidelines, you will be able to load an off-the- 
shelf program and run it without any com- 
plications. However, such programs will not 
take advantage of the graphics and sound 
capabilities of the 128. 

The 128 will be available in two styles. One 





is just the keyboard where all peripherals are 
plugged in. The second model includes a disk 
drive in the molding. 


The BASIC 
The BASIC 7.0 is perhaps the best BASIC 


— ever, even out-performing the IBM Advanced 


BASIC, in my view. It seems to incorporate 
the disk BASIC of the PET 4000 series, Si- 
mon’s BASIC, Super Expander. In fact it is 
even more powerful than Commodore’s Plus 
4 BASIC. 

Adding the new 80 or more commands to 
the already existing 70 commands, the total 
reaches 150 commands. The Commodore 64’s 
biggest fault was its lack of commands. The 
128 has gone the other way with perhaps too 
many. One would have to be a programming 
genius to use the spectacular facilities on the 
64. Many locations must be remembered for 
peeking and poking. On the 128, command 
words now replace all poke locations. 

Another facility lacking on the 64 was a de- 
cent DOS. On the predecessor to the 64, the 
PET 4000 series, the DOS was one of the best 
available. Commands like Catalog and Direc- 
tory which didn’t erase program in memory 
and made disk access a breeze. Shift/Run 
defaulted to the disk drive and loaded the first 
program on the disk. Instead of typing in 
Open15,8,15:Print#15,‘“command”’:Close15 
there are individual commands which take 
care of it. 

When formatting or NEWing a disk, you 
just type in ‘“‘Header’’. To delete a file, type 
“Scratch” and validating is done with the 
word “Collect”. There is a “Copy” command. 
as well as ‘“‘Backup’’. These commands were 
desperately lacking in the 64. Not only that 
but commands such as ‘“‘Dopen”’, ‘‘Dclose’”’ 
and “Record” make relative files, a nightmare 
on the 64, no longer a chore. These are all 
here on the 128. 

For programmers, there are several 
programming and debugging features avail- 
able: ‘“‘Delete’’, to get rid of a range of lines; 
“Auto” for auto-line numbering; ‘“‘Help”’ for 
showing where an error was caused; 
‘“Renumber”’ to renumber a series of lines; 
and many, many more. 

The function keys can be defined by typ- 
ing in ‘‘Key’’. In addition to mathematical 
functions, there are commands which con- 
vert hex to decimal and exclusive-OR 
numbers. 

Finally, there are some structured 
programming commands. The “‘Else”’ state- 
ment is long overdue to be inlcuded in Com- 
modore BASIC. ‘Begin’ and “Bend”’ set 
apart a block of lines which are executed if 
an IF/THEN statement is true. You can DO 
LOOP WHILE or DO LOOP UNTIL to your 
heart’s content. GOTOs can now be banished! 
Using the command “‘Trap’’, you can set up 
error-trapping routines very easily. 

Finally, the SID sound synthesiser chip is 
easy to operate. No longer do you need to be 
able to memorise 20 locations to produce one 
note. Commands such as “Sound” and ‘“‘Play”’ 
do it all for you. Be 

















FLUKE 70 SERIES 
LOW COST 
ANALOG/DIGITAL 
MULTIMETERS - 


YOUR FIRST CHOICE 
FOR FEATURES, 
QUALITY & VALUE 


FLUKE73 FLUKE75 _ FLUKE/77 


UME Li. TREE CRA See 
Analog/digital display Analog/digital display Analog/digital display 
Volts, ohms, 10A, diode Volts, ohms, 10A,mA, — Volts, ohms, 10A, mA, 


test diode test diode test 
Autorange Audible continuity Audible continuity 


0.7% basic de accuracy Autorange/range hold “Touch Hold” ™ function 
0, 


a hour battery life 0.5% basic de accuracy eee hold 


3-year warranty a hour battery life 0.3% basic de accuracy 
3-year warranty 2000+ hour battery life 
_ so year warranty 


Multipurpose holster 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 








see ine 70 Series at leading electronics stores 
or contact us for data 


ELMEASCO 
Enstruments Pty. Ltd. 


ified WALES VICTORIA QUEENSLAND 
Donald Street, 12 Maroondah Highway, 
MORTLAKE NGWOOD gnway, Tel: (07) 369 8688 


RI 

P.O. Box 623, RINGWoop > AUSTRALIA 
NSW 2137 VIC 3134 Tel: (08) 271 1266 
Tel: (02) 736 2868 Tel: (03) 879 2322 W. AUSTRALIA 
Telex: AA25887 Telex: AA30418 ELTENT Tel: (09) 398 3362 


P.O. Box 30, CONCORD 
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PROBLEMS 
SOLVED 


ODERN PRINTERS have dozens of con- 

trol codes. But how do you tell Wordstar 
you want to print bold, elite, graphics, under- 
lined, compresed, wide, emphasized, 
superscript/subscript and hundreds of other 
things? 
FLASHPRINT!! solves the problem. Now Word- 
Star can print anything simply by keying one or 
two characters into a Wordstar file. You name it 
— if your printer can print it Wordstar can too. 


There's more. FLASHPRINT!! includes a pro- 
gram which allows you to design your own 
characters and print them easily. 
FLASHPRINT!! requires no modifications to 
Wordstar. You just customize FLASHPRINT!! 
for your printer and requirements and run 
FLASHPRINT!! instead of Wordstar. 


Now Wordstar can print anything. We guaran- 
tee it. ANYTHING. And without any fuss. 


NOW WITH FLASHKEY!! 


FLASHKEY!! is doubly smart. It allows any 
character (including control characters) to be a 
function. That's 127 functions keys on your 
computer. Function keys can contain hundreds 
of bytes. FLASHKEY!! also allows key transla- 
tion. You can easily create a Dvorak keyboard 
or change Wordstar’s clumsy commands. 
FLASHPRINT!! with FLASHKEY!! needs 
Wordstar V2.26, V3.0 or V3.3. 


°38 


Our low price includes packaging and postage 
and a comprehensive user guide. Formats 
include Osborne (for Microbee and Kaypro), 
8-inch, Apple, Microbee 3.5-inch and DSDD. 
MS-DOS version now available at $88. 


JRT SOFTWARE 
42 TURNERS AVENUE 
COROMANDEL VALLEY 
SA 5051 (08) 278-7076 
FLASHPRINT!! with FLASHKEY'!! is 
a super program. We believe it will 


completely change the way you use 
Wordstar. 
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@® ROCKWELL INTEGRATED CIRCUITS 


FROM THE AUSTRALIAN DISTRIBUTOR. 
R68000 CPU DIL QUIP, CERAMIC PLASTIC: MIL 883 6, 8, 10, 12 MHZ 
R6502, R6503, R6504, R6507 CPU 
R65020 PIA, R6572 VIA, R6532 RIOT; 
R6545, R6545-1CRT; R6551 ACIA; 
Single Chip 
R65110 64 Pin Quip 2 x ctr 31 1/0 192 RAM Com Port. 
R65410 64 Pin Quip, letr, Bus I/F, 23 1/0 64 RAM. 
R65F11 P 40 Pin FORTH Kernel. 1/0 Coms RAM. 
R65F12 Q 64 Pin FORTH Kernel. 1/0 Coms RAM. 
R65C29 64 Pin Quip. RAM. Dual CPU. MPY. CMOS 


Com Port. Call for latest prices. 
Many new 65 CXX parts now available in Low Power CMOS. 


1984 Data Book 1300 pages available now. 


PRINTERS. By CTI of Japan. 
All with tractor/friction feed. Graphics True descenders. 
Provision for 4K Buffer. Square Pin Head Technology 
gives solid vert. and hor. lines. (P) for centronics I/F (S) 
for RS232 with X on X Off. 
CPA-80 25cm 100 cps 
CPB-80 25cm 130cps 2K Buffer IBM compatible. 

NEW release. 

CPB-136 38cm 130cps 2K Buffer. IBM compatible, Linear 
tractor, 2 position ribbon. Call and save. 


enerou, 


CONTROL 


P.O. Box 6502, Goodna. Qld. 4300 
Brisbane. AUSTRALIA. 

Phone: (07) 288 2455 

Telex: AA43778 ENECON 

P.O. Box 12153, Wellington North, 


. ND 
Nahar ere Telex: NZ 30135 


59 Myoora Road, 
Terrey Hills 2084, 
Sydney, Australia. 
(02) 450 2868, 
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Using the “Play” command you can play 
strings of notes, set filters, select instruments, 
synchronise three voices and many more 
things. Using ‘‘envelope” you can customise 
the set instruments to whatever you like. The 
filter, volume and tempo can all be set using 
similar commands. 

Graphics have also undergone many com- 
mand introductions. The First command 
which is perhaps the most important, is 
‘“Sprdef’’. Type this and a box appears on the 
screen for you to design sprites in. Once a 
sprite has been defined, hit the appropriate 
key and the computer either stores it for you 
in memory somewhere or puts it into a string 
in a program. 

Using commands such as “‘Sprite’’, 
‘‘Movespr” and “‘Sprcolor’, sprites can be 
easily manipulated. Collision can be detect- 
ed with one command and the word ‘‘Bump”’ 
tests what a sprite has run into. 

Also on the graphics front, ‘“Draw”’ can 
place points on the screen, draw lines and 
many other things. “‘Circle’’ produces circles, 
elipses, ovals, arcs, and any polygon at any 
angle of rotation. 

Other miscellaneous commands include 
“Sleep”, which halts computer execution 
from one to 65 535 seconds! ‘‘Window’” lets 
you specify an area on the screen which 
scrolls separately from the main window, like 
the Apple Macintosh without the same 
power. 


Summary 


Overall, the Commodore 128 has everything 
that was left out of the 64, plus what was in 
it, plus a lot more! There are 6000 64 pro- 
grams and 200 CP/M programs available in 
the market to run on this computer. What we 
have to do is wait and see what programs will 
come forward that are 128-dedicated. So far 
there are none. The success of a machine 
usually depends on software support. The 128 
won't face this crisis because of its compati- 
bility with CP/M and Commodore 64. But I 
believe it is still a major factor in this machine 
becoming a dominant machine in the market 
place. 

If there is no 128 software then one is real- 
ly buying a too-clever machine to run Com- 
modore 64 software — especially as it is 
expected that the Commodore with a new 
keyboard configuration is expected to con- 
tinue on. That leaves CP/M as the main at- 
traction for the 128 that would then classify 
it as a small business product. 

To stand on its own, the Commodore 128 
needs a good back-up of software written to 
encompass the superb features of the 
machine. This comment apart, it has every- 
thing going for it to be a winner — 128K of 
RAM, good sound, good graphics, easy to use, 
and runs over 8000 programs before it is even 
released! It just has to be a success. 


Ed. Note: the particular machine 
reviewed was a pre-production model and 
slight differences may be noted on 
machines released for sale here. . 
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For the Computing Enthusiast 


Getting Started on Your Microbee 

Peter Lukes & Tim Hartnell 

This book will show you how to get the best out of your 
Microbee, quickly and easily. 

106 pages; $9.95 


IBM PC Troubleshooting and Repair Guide 

Is your IBM PC 64 on the fritz? It may be something 
you can repair yourself simply and inexpensively. 
Troubleshooting flowcharts allow you to diagnose the 
probable cause of failure and remedy it. A final chap- 
ter on advanced troubleshooting shows the more ad- 
venturesome how to perform more complicated 
repairs. Some knowledge of electronics required. 
192 pages; $28.95 


The Hexadecimal Chronicles 

Don Lancaster 

Never again will you have to resort to time and ener- 
gy wasters like pencil-and-paper routines, special cal- 
culators, or even stopping the computer (and your 
thought processes) just to do a conversion. This book 
of instant, hassle-free tables lets you do 52 comput- 
ing calculations and conversions easily. 

304 pages; $27.95 


Home Applications on Your Micro 

Mike Grace . 

Practical ideas for home users. A complete guide to 
choosing and using inexpensive applications software 
to create the home office of the future. 

210 pages; $21.95 


Big Fat Book of Computer Games 

Tim Hartnell 

More than 300 exciting games for your computer are 
fully listed in this comprehensive book — there are 
board games, adventure games, space games, brain 
teasers and simulations. 

400 pages; $19.95 


Commodore 64 Graphics and Sounds Pack 
Timothy Orr Knight 

You'll quickly learn to master the Commodore 64's 
powerful graphic and sound capabilities, and use them 
in a number of spectacular routines that add pizzazz 
to any program! Filled with sample programs, detailed 
illustrations, and thorough explanations, including bit- 
mapped graphics, three-voice music, sprites, sound 
effects, and multiple graphics combinations. Inclusive 
in this package is a book with program tape and disk. 
112 pages; $14.95 


SuperCalc Primer 

Mitchell Waite, Edward Burns and Sharyn Venit 

A step-by-step format and superb organisation make 
this reference guide a must for all SuperCalc users. 
Examines how to get the most out of the SuperCalc 
spreadsheet program. Fully illustrated, including many 
practical examples drawn from actual business appli- 
cations. 

224 pages; $25.95 


Pocket Guide to Logo 

Boris Allan 

Provides a quick and easy reference to the widely used 
educational language of LOGO. 

64 pages; $7.50 


Pocket Guide to Forth 

Steven Vickers 

A comprehensive users guide to the increasingly popu- 
lar language of FORTH. 

64 pages; $7.50 


40 Best Machine Code Routines for the 64 

Mark Greenshields 

Provides 40 excellent machine code routines which 
can be incorporated into both Basic and machine code 
programs. 


$17.95 


All books have been selected to improve 
your knowledge of electronics or com- 
puting 


Commodore 64™ Troubleshooting and Repair 
Guide 

Robert C. Brenner 

Is your Commodore 64 on the fritz? It may be some- 
thing you can repair yourself simply and inexpensive- 
ly. Troubleshooting flowcharts allow you to diagnose 
the probable cause of failure and remedy it. A final 
chapter on advanced troubleshooting shows the more 
adventuresome how to perform more complicated 
repairs. Some knowledge of electronics required. 
256 pages; $28.95 


Shake Hands with the Microbee 

Pam Kelly-Hartley, Joy McKneil & Tony Melius 
Written in an easy to understand style which assumes 
no previous knowledge of computers, this book takes 
you from starting the system to simple programs and 
programming; then to graphics and word processing 
using the Word Bee program. 

128 pages; $13.95 


Mastering CP/M 

Alan R. Miller 

For CP/M users or systems programmers, this book 
takes up where our CP/M Handbook leaves off. It will 
give you an in-depth understanding of CP/M modules 
such as CCP (Console Command Processor).BIOS 
(Basic Input/Output System), and BDOS (Basic Disk. 
Operating System). Find out how to add features to 
your system, customize your programs, and develop 
a library of macro instructions for such useful tasks 
as recovering files that were accidentally erased, en- 
crypting files, displaying detailed information about 
disk files, and much more. 

398 pages; $37.95 


The IBM PC-DOS Handbook 

Richard Allen King 

Understand and enhance the capabilities of your |BM 
PC! This intermediate-level guide to PC DOS will tell 
you where to find and how to handle the various parts 
of DOS, and how to adapt your PC to meet specific 
application needs. Appendices include a complete 
memory map, detailed directory and file formats. and 
the difference between Versions 1.0 and 1.1 of IBM 
PC DOS. 

296 pages; $37.95 


30 Hour Basic 

Clive Prigmore 

Self-instructional course in BASIC and in comprehen- 
sive programming techniques. There are two editions, 
one for use with the BBC Microcomputer and one for 
the ZX 81. 

228 pages; $17.95 


Shake Hands with the Apple Ile 

Pam Kelly-Hartley & Joy McKneil 

An individualised programme providing instruction in 
the operation of the Apple Ile microcomputer. 

96 pages; $14.95 


Kid Powered Graphics 

David Fiday 

In an entertaining, easy-to-read format, this book 
teaches children the fundamentals of Applesoft BAS- 
IC programming. A series of lively and stimulating pro- 
grams are presented which acquaint youngsters with 
programming commands as well as with the colour and 
graphics capabilities of the Apple computers. Includes 
worksheets and chapter by chapter review questions. 
224 pages; $22.95 


Learning Logo on the Commodore 64 

Ann McDougal, Tony Adams and Pauline Adams 
Designed to introduced the Logo computer program- 
ming language on the Commodore 64, to computer 
novices. Examines Logo's major features at a simple, 
non-technical level and discusses its versatility. 
210 pages; $15.95 


Commodore 64 Programmer’s Reference Guide 

A creative Commodore computer programmer's work- 
ing tool and reference source. packed with profession- 
al tips and special information. Includes a complete 
detailed dictionary of all Commodore BASIC com- 
mands. statements and functions. followed by BASIC 
program samples showing how each item works. 
486 pages; $21.95 


The Big Fat Book of Commodore 64 Games 

Tim Hartness & Brett Hale 

These creative authors have designed 37 exciting 
games. including Secret Agent. Sea Wolf and Disaster 
Flight. to test your skill. nerve and intelligence! 
409 pages; $19.95 


The Complete 64 ROM Disassembly or The 
Complete VIC ROM Disassembly 

Peter Gerrard & Kevin Bergin 

Designed for anyone who has ever wondered how his 
computer really works and intended for the serious 
programmer. each book includes fundamental 
memory maps. memory architecture maps. the disas- 
sembly itself and (for reference) a complete machine 
code instruction set. A full index is provided. 

64 156 pages; $20.95. VIC 157 pages; $19.95 


Impossible Routines for the Commodore 

Kevin Bergin 

These routine will enable you to utilise the more hid- 
den areas of your 64. The book contains most of the 
answers to the questions that give you sleepless 
nights, and also provides an insight into how to ap- 
proach future problems. Topics covered include pro- 
tecting a program. putting several layers of protection 
on a program, disabling control keys and protecting 
tape and disk. There is a collection of routines to speed 
up program execution using the internal routines on 
your 64, and many other hints and tips. Each routine 
includes a documented listing, along with a general 
Outline of the idea and a detailed look at how the pro- 
gram was constructed. 

$19.95 


Vic 20 Programmer's Reference Guide 
Commodore Computer 

Provides a complete Vic 20 BASIC vocabulary guide, 
a section on machine language programming, tips to 
improve your programming skills and a special sec- 
tion on Vic 20 input/output operations. 

289 pages; $25.95 


Mastering Machine Code on the Commodre 64 
Mark Greenshields 

The first complete tutorial on using assembly language 
on the Commodore 64. It is assumed that although you 
can program in BASIC you know little about 6502/6510 
machine code. Step by step instruction and a large 
number of example programs help make the learning 
process simple. Also discussion on the practical ap- 
plications of machine code use on the Commodore 64. 
232 pages; $24.95 


Commodore 64 Revealed 

Nick Hampshire 

Introduces the user to the technical workings of the 
64, its software and hardware, enabling him to use it 
to the full and covering everything from machine code 
programming to interfacing techniques. 

$29.95 


The Commodore 64 Connection 

James W. Coffron 

Those dreamt-of computer-controlled home appliances 
are now possible! Learn to control lights, electricity, 
burglar alarm systems, and other non-computer 
devices with your Commodore 64. Techniques are ex- 
plained in simple, non-technical language for the first- 
time do-it-yourselfer. 

250 pages; $32.95 


Order form on p.100 


ORDER YOUR BOOKS TODAY 
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PCB TRANSFORMERS 







12/15VA 


5/7 & 7.5/10VA 


e Manufactured to AS3126 and Telecom approved 
e Suit standard PCB grids and simplify construction 


POWER TRANSFORMERS 



































Plug Pack 
Adaptor 





e Wide range of secondary voltages from 1.5V to 115V 
e Stock range has ratings up to 1000VA 
e Special types for microprocessors, 115V etc 


AUDIO TRANSFORMERS 





75 ohm to 300 
or 6000hm matching transformer 


e Line and Matching transformers up to 150W 
e Power transformers for high power amplifiers 
e Transistor drivers 


Ask for 
e Special ‘C’ core transformers or po at VK28Ms 
TALK TO FERGUSON - THE AUSTRALIAN COMPANY 
WITH NEARLY 50 YEARS EXPERIENCE OF MANUFACTURING 
IN AUSTRALIA FOR AUSTRALIAN CONDITIONS 
Ferguson Transformers Pty. Ltd. 
331 High Street, CHATSWOOD 2067 Tel: (02) 407 0261 
Telex: AA25728. 











THRULINE 
WATTMETER 


0.45-2300 MHz 
0.1-10,000 watts 


Ask tor model 43 Bulletin 


and if you have not yet 
received it — our new Mobile 
Communications Test 
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Sim defence 


order for Vicom 


elbourne-based communications company, Vicom, has 
won an order for the supply of 118 IFR communica- 
tions Service Monitors to the Australian Army. 


Mr Russell Kelly, Vicom’s 
Managing Director, said that the 
IFR FM/AM-500 was chosen by 
the Army as a field communica- 
tions tester for the ‘first-line’ 
repair of Army in-service radios. 

“The IFR as a single integrat- 
ed test set will enable the Aus- 
tralian Army to fully utilise its 
manpower resources and also 
release discrete test equipment 
which can be better deployed in 
a base workshop environment,” 
Mr Kelly said. 

Vicom has had considerable 
success in Australia with the 
IFR range of service monitors. 
They are manufactured by IFR 
Incorporated of Wichita, USA, 
with Australia and New Zealand 
being their most successful in- 
ternational markets. 

Vicom claims 80% of the Aus- 
tralian service monitor market 
and 90% of the New Zealand 
market. The monitors have be- 





come the main-stay of radio 
service shops throughout the 
world, they claim. 

“Our key to the success of IFR 
has been the strong technical 
back-up support offered by 
Vicom. 

‘“IFR has set the pace in offer- 
ing high-tech features consistent 
with customer requirements.” 

IFR are also well known for 
their comprehensive range of 
avionics test equipment. 

Vicom’s head office is located 
at 57 City Rd, South Melbourne 
3205 Vic. (03) 62 6931. They 
have branch offices in Sydney, 
Brisbane and Wellington (NZ). 


Magnavox radios for 





M agnavox Overseas Ltd of 
Fort Wayne USA, in as- 
sociation with Philips Commu- 
nication Systems, of Moorebank 
NSW, has been awarded a con- 
tract to supply 56 of its new 
“pacer speak’’ family of 
VHF/UHF AM transceivers to 
the Royal Australian Air Force. 


The radios, intended for ground- 
to-air communicating, will be 
supplied in manpack, base sta- 
tion and vehicular configura- 
tions and will replace existing 
AN/PRO-41 and A43R radios 
which are of 1960 vintage and 
have become difficult to 
maintain. 





Keeping in touch 
A new Sydney-based comm 


unications company, Cap- 
tain Communications, offers a 
comprehensive range of com- 
munications equipment and 
systems ranging from base and 
mobile two-way radios to tele- 
phone systems at competitive 
prices for the cost-conscious 
purchaser. 

Rather than stocking just a 
few exclusive lines, Captain 
Communications boasts a wide 
choice in transceivers from 
such well-known industry 
names as Uniden, Sawtron, 
Transair, Pearce-Simpson and 
Electrophone. You can _ pur- 
chase transceivers for the 
Citizens Radio Service bands 
(HF and UHF), as well as the 
marine bands, and now is the 
time to get your requirements 
before summer is upon us. 

The same policy applies to an- 
tennas and accessories. A stag- 
gering variety of mobile and 
base antennas is stocked, along 
with microphones, speakers, 
connectors, selcall systems, etc. 

Proprietor, David Gill, has 
had over ten years experience in 
the business and has selected 
his product range to cater fora 
wide range of requirements and 


applications. An _ installation 
service is offered for the fitting 
of mobile transceivers and an- 
tennas. 

An extraordinary range of 
Telecom approved telephone 
equipment is stocked, including 
answering machines, cordless 
phones, autodiallers, and a ra- 
dio/telephone interconnect sys- 
tem that provides full dial-in/out 
facilities. Pocket pagers are also 


= with today’s technology 


ET1-2391 





available. 

In addition to the communica- 
tins equipment, Captain Com- 
munications carries a range of 
sales and promotional products, 
featuring a variety of robots, 
some with radio remote control. 

Captain Communications is 
located at 28 Parkes St, Par- 
ramatta. (02) 633 4006. The 
store is open six days a week, 
Monday to Saturday. 


Intended mainly for use by the 
RAAF air transportable telecom- 
munications unit, the radios will 
also be fitted in airstrip opera- 
tions vehicles. They will also be 
used for search and rescue oper- 
ations by some other RAAF 
units. 


These new radios embody the 
latest state-of-the-art technology, 
Philips claim. Fully qualified to 
military specifications, the ra- 
dios provide for compatibility 
with most approved security 
devices as well as optional UHF 
ECCM mode of operation, they 


say. 





for those interested 
in VHF/UHF 
Communications. 
SUBSCRIBE NOW! 
JUST $20/YEAR 
(FOUR ISSUES) 
Teknidata 

PO Box 844 

North Sydney 2060 
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Radio communicators 
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Roger Harrison 
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THERE IS LITTLE DOUBT that shortwave or high frequency radio 
has been the hero of long distance communications for the bet- 
ter part of the 20th century. However, it has been pronounced 
dead over and over again, apparently trampled to death by the 
forward march of technology. But has it really died? No! 

We do not have to look very far to find high frequency (HF) 
radio underpinning communications at all levels of our society. 
For sure, it no longer holds pride of place as the number one 
means of communication: over long distances, nationally and 
internationally. But it is still there, being employed commercially 
for the less glamorous, but no less important jobs. In addition, 
it seems interest in shortwave radio from hobbyists — radio 
amateurs, CBers and shortwave listeners — has grown over the 
past decade. 

Why use HF radio? Past experience tells us that communica- 
tions via HF radio is never ideal and cannot begin to match the 
reliability and fidelity achieved by more technologically advanced 
means of communications such as underground and undersea 
cables, microwave links and satellites. Generally speaking, the 
answer is that HF radio is used where there is no other option. 

_ This may be related to cost or to availability of the nice options. 
The more sophisticated communications techniques are usually 
established between populated areas where the economics of 
scale justify the very large expense. Where the cost cannot be 
justified, or where communications in remote areas are needed, 
communicators turn to HF radio. Then again, HF communica- 
tions is much more difficult to substantially disrupt than the more 
sophisticated systems — cables can be cut, microwave towers 
knocked down, satellites destroyed. The destruction of HF com- 
munication would require the destruction of most of civilisation. 

Thus, we find HF radio employed for communications to remote 
areas, for aircraft and ship communications, for long distance mo- 
bile vehicle communications, for pleasure craft communications 
and for communications with isolated homesteads and commu- 
nities. Another major use of HF radio is in broadcasting (short- 
wave broadcasting).Many countries employ HF broadcasting for 

transmitting news and entertainment to their nationals in remote 
areas Or overseas, as well as ‘propaganda’ to neighbouring coun- 
tries or other target audiences. Broadcasting can be thought of 
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guide To the ionosphere 


A practical guide to the ionosphere and 
communications on the bands between 
2 MHz and 30 Mhz. This series comprises 
extracts from a forthcoming book. 


as one-way communication, with the receiver having no real-time 
interaction with the transmitter. 

High frequency radio depends for its existence on the 
ionosphere — that envelope of electrons surrounding the Earth, 
in the upper atomosphere, which reflects HF radio waves. The 
ionosphere is subject to many influences resulting in the 
ionospheric equivalent of the atmospheric weather we experience 
each day. It is subject to tides and violent disturbances, daily and 
seasonal variations, all of which naturally have an effect on HF 
radio. Our inability, in the past, to cope with this variability is what 
gave HF radio a ‘bad name’. 

Given a virtually bottomless supply of funds, we can solve most 
communications problems with satellites, but not all. There is little 
doubt that, given the chance, we would all throw our HF equip- 
ment away and use satellite communications. Satellite commu- 
nication does, however, have its own problems. The main one 
is that of expense, both in equipment required by the man on 
the ground and in the satellites themselves, and in getting the 
satellite up there in the first place. 

The lower frequencies originally used for satellite communi- 
cations (around 100 MHz), and to a lesser extent the higher 
frequencies in use today (a few GHz), suffer under some condi- 
tions from scintillation effects in which the signal fluctuates rapidly 
in amplitude and phase. The nursery rhyme ‘Twinkle, twinkle, 
little star’ reminds us that visible light from the stars also suffers 
from scintillation or twinkling. The scintillation effects are less 
important at GHz frequencies, but at these frequencies attenua- 
tion of the signal by rain becomes important. The HF communi- 
cator is not the only one who has problems! 

The aim of this series is to explain how HF radio communica- 
tions ‘works’ using the ionosphere. We hope that an understand- 
ing of the ionosphere and how it affects HF radio communications 
will help you exploit what it has to offer and to deal effectively 
with problems as they arise in everyday use. 

We commence with a brief history of the discovery and use 
of the ionosphere, to be followed by a description of the Sun and 
those of its properties which generate and affect the ionosphere. 
We later move on to a detailed look at the ionosphere itself and 
then to radio propagation via the ionosphere. 
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Radio Communicators Guide. Part 1 





Early history 
of the 
ionosphere 


IN HIS BOOK Profiles of the Future, Arthur C. Clarke talks 
about famous people who have made disastrous forecasts of 
what technology had in store for us. Clarke talks about 
“failures of nerve” and “‘failures of imagination”’. In failures 
of nerve, the would-be prophet is given all the relevant facts 
but still fails to see that they point to an inescapable con- 
clusion, while in failures of imagination the people concerned 
lack the imagination to think of practical applications. 

Failures of imagination have occurred with a vengeance 
in the data processing and communications industries: “Only 
ten or a dozen very large corporations will be able to take 
profitable advantage of the computer” was the view expresed 
‘in 1948. Some time later, IBM made an historic decision not 
to market the computer because it could never be profitable. 

Clarke goes on to tell some delightful stories which must 
have resulted in very red faces at times. We even have one 
of our own, which helps to keep our smiles down to a 
manageable level. As late as 1926, a quarter of a century after 
Guglielmo Marconi’s successful communications between 
Cornwall and Newfoundland, J.E. Taylor, a well-know Post 
Office electrical engineer, was deploring that ‘‘a good deal 
of time, money and energy is being wasted on the pursuit 
of this academic myth, of a useful ionized layer’’. 





The excitement of discovery 


Mr. Taylor and a few like-minded unfortunates apart, early 
twentieth century scientists and engineers were having an 
exciting and fruitful time discovering what we now call the 
ionosphere and what makes it tick, and then going on to use 
it successfully for communications. 

The first suggestion that an electrically conducting layer 
did in fact exist in the earth’s atmosphere was associated with 
the study of the earth’s magnetic field. The small daily vari- 
ations of the magnetic field had been known since the eight- 
eenth century, and C.F. Gauss speculated in 1839 as to their 
origin in atmospheric electric currents. Lord Kelvin in 1860 
also speculated on the existence of a conducting layer, in con- 
nection with the phenomenon of atmospheric electricity. 

The conducting layer theory soon became topical in quite 
another way. In 1901, soon after the invention of radio, Mar- 
coni succeeded in transmitting from England to the USA — 
over the bulge of the intervening Atlantic Ocean. This 
achievement was difficult to explain, for it was known that 
radio signals were a form of electromagnetic wave motion 
like light, the only difference being that the wavelength was 
much longer. It was also known that electromagnetic waves 
travel nearly, but not quite, in straight lines and the inevit- 
able small amount of bending, which was produced by the 
process known as diffraction, was calculated and shown to 
be much too small to account for the travel of radio waves 
around the earth. 

In 1902, three men independently furnished, albeit in some- 
what vague terms, the correct explanation of Marconi’s 
demonstration, suggesting a permanent electrically conduct- 
ing layer high in the atmosphere. These were 
O. Heaviside in Great Britain (‘‘a somewhat wayward scien- 
tific genius’), A.K. Kennelly at Harvard and Nagaoka in 





Sir Edward Appleton who, with M. Barnett, first established 
experimental proof of the existence of the ionosphere in 
1924. He went on to a distinguished career in ionospheric 
physics. (Reprinted with permission from Clark, ‘‘Sir 
Edward Appleton GBE KCB FRS’’, copyright 1971, 
Pergamon Press.) 


Japan. In an article in the Encyclopedia Britannica, Heavi- 
side wrote that ‘‘There may possibly be a sufficiently con- 
ducting layer in the upper air. If so, the waves will, so to 
speak, catch on it, more or less. Then the guidance will be 
by the sea on the one side and the upper layer on the other’”’. 
A similar idea was proposed by Kennelly, although he was 
doubtful whether such a layer would alone acount for all the 
reports of long distance reception. In his original paper Ken- 
nelly seems to have foreseen the future of ionospheric 
physics: “‘As soon as the long distance wireless waves come 
under the sway of accurate measurements, we may hope to 
find, from the observed attenuations, data for computing the 
electrical conditions of the upper atmosphere’’. 

The theoretical idea of a conducting layer was given more 
substance about a decade later when the radio engineer W.H. 
Eccles suggested that the number of ions, or electrically 
charged atoms, increased with the height of the atmosphere 
above the earth. If this were so, he postulated, then radio 
waves passing through these increasingly ionized regions 
would surely be bent to follow the curvature of the earth. 

In the meantime, J.E. Taylor (1903) and J.A. Fleming (1906), 
among others, had suggested that the conducting layer was 
produced by the ionizing action of ultraviolet light from the 
sun on the upper atmosphere. This implied the solar control 
of radio propagation, which was confirmed as soon as com- 
mercial communication links were set up across the Atlan- 
tic. The measured strengths of the signals were found to vary p> 
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article. 


EMERGENCY BOARD 
SERVICE 
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Tell us all about it then! 


Maybe you’ve developed a 
project you think others 
might be interested in? 


We'd like to hear from you! 


Perhaps you'd just like to write in 
and comment on the magazine, 


tell us what you think of it anc 





what you'd like to see us doing. 


If your local retailer or board manufacturer is una- 
ble to supply you an AEM board, we are carrying 
a limited number of rolled-tin over copper circuit 
boards complete with silk screen component over- 
lay. Boards are nearly always available from the 
major retailers or board manufacturers, however, 
if there is difficulty please use our service. 


We're only too happy to hear from 
you! (All bouquets gratefully 


accepted, brickbats next door, 


please!) 
Project Retail Price 
1500 Metronome $ 4.67 
3500 Listening Post $ 8.06 
6500 Universal Mosfet Amp module $ 9.69 
9500 Beat Triggered Strobe $11.32 
6102 2-Way Speaker $13.71 


Price includes postage & packing 
NOTE: The boards found in this issue are also available, price on application. 


Please rush me the following boards 





Project board No. Price 
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Allow 2 weeks for delivery 


Roger Harrison 


Australian Electronics 
Monthly 


PO Box 289 
WAHROONGA 2076 NSW 


You can buy the boards at our offices if you wish, at any time during business hours. We're 
located at WB Building, Cnr Fox Valley Rd and Kiogle St, Wahroonga NSW, the entrance 
is in Kiogle St. 


RETAILERS — We are able to supply small quantities of these 
excellent boards at attractive wholesale prices. Call (02) 
487 2700. 
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in a regular way throughout the day, season and solar cycle, 
and to be disturbed when the earth’s magnetic field was dis- 
turbed. 


Getting the measure of it 


Experiments which indirectly measured the height of the 
ionized reflecting layer were conducted over more than a 
decade, between 1910 and 1925. The people who get the 
credit for the discoveries depend very much on what you 
read, and whether the author is an Englishman or an Ameri- 
can. Let’s not even ask what the Russians were doing at the 
time. 

In his 1910 textbook ‘“‘Principles of Wireless Telegraphy’’, 
G.W. Pierce proposed that waves reflected from the ionized 
layer might interfere with the direct or ground wave. Pierce 
states: ‘‘This interference, if it should exist, would intensify 
waves of some wavelength, so that by changing the 
wavelength through a range corresponding to a half period 
it should be possible to turn the interference to advantage. 
No such effects have been found ...”’ 

However, in 1912, Lee de Forest described how a 3260 
metre ‘‘main wave”’ from Los Angeles would fade out at San 
Francisco (560 km north), while the 3100 m ‘‘compensation 
wave’ remained at full strength. At the same time, the main 
wave as observed at Phoenix, Arizona (400 km to the east) 
maintained normal amplitude. De Forest proposed that the 
new phenomenon must be caused by wave interference ef- 
fects, since nothing else could explain such changes in am- 
plitude at frequencies separated by less than 5%. He then 
ventured to suggest that the evidence to which Pierce allud- 
ed had been found. The two men corresponded on the sub- 
ject, and even calculated a reflection height of 99 km, a very 
good estimate as it turned out. 

De Forest’s work was done while he was with the Federal 
Telegraph Company. What we today call frequency selective 
fading (interference between the ground and sky waves) must 
have become apparent as soon as the chain of Federal sta- 
tions were placed in service, although the effect occurred 
primarily in the evening hours and was not seen by day. L.F. 
Fuller, who became Chief Engineer for Federal, claimed that 
‘Elwell was probably the first well informed technically 
trained Federal employee to hear the fading and recognize 
its unusual nature and scientific implications ... but to El- 
well and others, the first priority was solution of the problem 
if at all possible. This resulted in the quick-shift-telegraph- 
compensation key”’. 

Final experimental proof of the existence of a reflecting 
layer came in 1924 with the “frequency change’”’ experiments 
of E.V. Appleton and M. Barnett, using the BBC transmitter 
at Bournemouth. The idea was basically simple. The signals 
broadcast from Bournemouth at a slowly varied wavelength 
would be picked up after coming by two different routes, one 
along the ground and the other after reflection from the 
hypothetical reflecting layer. When the difference in lengths 
of these two routes was a whole number of wavelengths, they 
would combine to produce a strong signal. When the path 
difference was equal to an odd number of half wavelengths 
the received signals would tend to cancel each other out and 
the resulting signal would be weak. 

A simple equation relating the mean wavelength, the small 
continuous change in wavelength by the transmitter, and the 
number of ‘’fadings’’ would enable the difference in length 
of the two routes to be estimated. Since the distance between 
the transmitter and receiver was known, simple triangula- 
tion would allow the height of the reflecting layer to be cal- 
culated. 

Appleton reported that ‘“‘natural fading occurred while the 
fringes were being produced by the comparatively slow 
wavelength change. But when the results were examined 
there was no doubt that there were more fades while the 
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Charting the significant milestones in radio and 
ionospheric research history, from James Clark Maxwell to 
the present. | 


wavelength was changing than there were when it was cons- 
tant, and from the number of these extra fades or fringes, 
it was deduced that the reflection had been from a height 
of about 100 km. 

The first direct measurements of the reflecting layer were 
made by the Americans G. Breit and M.A. Tuve in 1925, us- 
ing a pulse-sounding technique, a forerunner of modern ra- 
dar. The primary professional interest of both of these men 
lay in nuclear physics, but Tuve’s undergraduate years as an 
amateur radio operator probably reinforced his perception 
of the need for a better understanding of long-distance com- 
munications. This was at a time when nuclear physics was 
promoting rapid advances in pulse and high voltage technol- 
ogy, which was very familiar to both Breit and Tuve. After 
their successful experiments in ionospheric sounding, which 
led to direct estimates of the height of the reflecting layer, 
both Breit and Tuve seemed to have returned to their main 
interest of nuclear physics. > 
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ments in State-of-the-art LS! CMOS technology as 
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many features, a lot of which are not even found in 
today’s larger base scanners. 

For example the SX-155. has 160 memory channels 
which can be programmed in either of two modes. The 
first allows you to manually program the entire 160 
channels. The second mode provides for manual 
programming of the first 40 channels with the top 120 
reserved for use by the SX-155 while in its SEARCH 
mode. It uses these channels to automatically store 
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The SX-155 also features a Priority Channel (for that 
important frequency). An LCD display providing 
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From ‘academic myth’ to daily use 


Meanwhile, Appleton fully realized the possible implications 
of his experiments and proceeded to concentrate on the up- 
per atmosphere to the exclusion of all else. The name 
‘‘ionosphere”’ was proposed by the Australian R.A. Watson- 
Watt in 1926, although it did not enter the literature until 
a few years later. lonospheric physics became an experimen- 
tal subject in its own right, its development being heavily in- 
fluenced by Appleton. 

In his own words, Appleton was kept “as busy as a bee” 
and had long strings of questions to anwer. He had proved 
that the ionized layer did indeed exist, but what were its 
properties? How did it vary with height, time of day, season, 
and so on? 

Appleton was not alone, of course, and by the time of the 
Second World War, which gave a strong impetus to radar 
and radio communications technology, the overall structure 
and variations of the lonosphere had already been well 
described, but remained, in general, poorly understood. The 
post-war decades, especially with the advent of scientific 
rockets and satellites, have seen an enormous increase in our 
understanding of the ionosphere and its place in the whole 
complex solar terrestrial environment. 

These years have also seen great advances in our under- 








Dr M. A. Tuve 
(circa 1955) 


Dr G. Breit 
(taken 1 939) 


Recordings of the first direct measurement of the 
ionosphere, taken using the pulse-sounding technique of 
Breit and Tuve (above). These were made using a string- 
type oscillograph! (Reproduced by permission from “The 
ionospheric sounder and its place in the hitory of radio 
science”’ by O. G. Villard Jr, in Radio Science, Vol. II No. 
11, Nov. 1976. Copyright, the American Geophysical Union, 
1976.) 








‘SOUNDING’ THE IONOSPHERE 


Much of science is about the measurement of natural 
phenomena; ionospheric science is no exception. Since 
the existence of the ionosphere was first Surmised, a 
variety of techniques have been devised to measure its 
characteristics, both directly and indirectly. 

The first attempt, by Appleton and Barnett in 1924, was 
indirect. Their aim was to measure the height of what 
was then called the ‘Heaviside layer.’ The technique is 
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Figure 1. The Appleton & Barnett experiment; the first 
measurement of the height of the Heaviside layer. 


illustrated in Figure 1. 

A receiver at Oxford was used to measure the strength 
of signals from the BBC’s transmitter at Bournemouth. 
The signals arrived via two routes — directly, along the 
ground, and after reflection from the ionosphere. When 
the difference between these two routes was a whole 
number of half-wavelengths, the Signals would be 
in-phase and combine to Produce a loud signal: when 
the difference was an odd number of half-wavelengths 
the signals would be Opposite in phase and tend to 
Cancel out, Producing a weak signal. 

Varying the wavelength of the transmitted signal (by 
varying the transmitter frequency) effectively varied the 
phase. Appleton then applied a simple equation relating 
the mean wavelength, the small continuous change in 
wavelength made by the transmitter and the number of 
fades, to estimate the difference in length of the routes. 
Since he knew the distance between the transmitter and 
receiver, simple triangulation gave him the height of the 
signal reflection (at the ‘top’ of the triangle) and thus the 
height of the Heaviside layer. 

The year following Appleton & Barnett’s experiment, 
Breit & Tuve made direct measurements of the height 
of the ionosphere using short pulses of RF , the technique 
setting the scene for the development of radar as well 
as later ionospheric sounders (or ‘ionosondes’). Figure 
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2 illustrates the technique. A transmitter sent short pulses 
of RF vertically toward the ionosphere. A receiver placed 
close to the transmitter on the ground received the pulses 
reflected by the ionosphere some time later, the time 
delay being a measure of the height of the ionosphere. 

Breit & Tuve did not have the benefit of the cathode 
ray oscilloscope at this time, and employed a string-type 
oscillograph to make recordings! Pulse-type ionospheric 
sounders which ‘swept’ the transmitter frequency across 
a wide range were subsequently developed in the late 
1930s, enabling measurement of the different 
ionospheric regions over a wide portion of the frequency 
spectrum. 

Swept-frequency, pulse-type ionospheric sounders are 
in wide use to this day, employed to make regular 
soundings of the ionosphere. The records, called 
‘ionograms’, are employed not only for scientific research 


IONOSPHERE 





but to make regular predictions of ionospheric activity Figure 3. Oblique-incidence sounding. Inset: example 
for use by radio communicators who use the high of a swept-frequency sounding recorded by this 
frequency bands between 2 MHz and 40 MHz. technique. 


Breit & Tuve’s ‘vertical-incidence’ sounding method 
was extended, in the mid-1950s, to ‘oblique-incidence’ 
sounding, as illustrated in Figure 3. This technique more 
closely measures the ionospheric effects on propagation 
! paths between separated points on the Earth’s surface. 
, The sounder’s transmitter and receiver are located at 
| each end of a chosen path, controlled by an accurate 
{ time standard so that pulse time delays may be 
| 
: 





, IONOSPHERE 


accurately measured. A variation is to locate the 
transmitter and receiver adjacent to one another and to 
= measure the time delay of signals reflected from the 
7 ground at the far end of the path (‘backscatter’ sounding). 
| With the coming of the space age in the late 1950s, 
: it wasn’t long before ionospheric measurements from the 
‘topside’ of the ionosphere were made from satellites. 
| i as Indeed, the first satellites were used to make a variety 
7 on of direct and indirect measurements of ionospheric 
parameters. The Canadian Allouette satellite, orbited in 
ee ee cae 1962, was the first dedicated to swept-frequency, vertical- 
oe? incidence topside soundings of the ionosphere. It was 
followed by a highly successful series in the following 

decade. 










Figure 2. Breit & Tuve’s vertical-incidence pulse 
reflection measurement of height. 
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This modern pulse-type ionosonde’, the IPS-42 at right, was 
designed in Australia by the Dept. of Science’s IPS Radio & 


Space Services. It is manufactured by KEL Aerospace of Figure 4. ‘Topside’ vertical-incidence ionospheric 
Hornsby, NSW who also designed and make the digital con- sounding from an orbiting satellite. Inset: example of a 
trol and data processing unit on the left. swept-frequency topside ionogram. 
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Yaesu’s FRG-9600 scanner 


YAESU MUSEN has been making amateur 
radio equipment for over 20 years. They first 
entered the market when US and UK 
manufacturers dominated the scene the 
world over. Companies like Collins, 
Hallicrafters and Eddystone were familiar 
names during the 1950s and early 60s. 
Japanese electronic products, even in the 
domestic market, were ... well, WWII was 
still a bit too close. 

Then, one Melbourne amateur, the late 
Fred Bail VK3YS, took a trip to Japan. 
Amongst a case full of souvenirs, a 
respectable impression and a depleted bank 
account, he brought back the right to 
represent the then comparatively new 
manufacturer of amateur radio equipment, 
the Yaesu Musen company. Over the 60s and 
70s, Fred built the agency into an impressive 
little business and firmly established the 
reputation of Yaesu, and their products, in 
Australia. 

Around 10 years ago, Dick Smith added 
some Yaesu equipment to his existing range 
of receivers and transceivers and now stocks 
Yaesu products in the amateur radio line to 
the exclusion of other brands. Thus, the 
Yaesu name has maintained a consistent, 
solid representation and reputation here over 
more than two decades. 

While the Yaesu product line has grown 
immensely over the years, they have largely 
confined themselves to amateur equipment. 
It was around a decade ago they introduced 
a general coverage shortwave receiver, the 
FRG-7, which marked their first excursion 
‘outside’ their traditional product line. The 
FRG-7 has been highly successful, despite 
considerable competition from more 
established manufacturers, and Yaesu has 
followed with a number of receivers for the 
same market. When the scanning ‘craze’ 
arose in 1982-83, I expected Yaesu to release 
something to suit this interest. But they 
remained curiously aloof. Their ‘silence’ was 
deafening. 

The recent release of the FRG-9600 breaks 
that silence and, | believe, the product breaks 
new ground in features, functions and 
performance in the scanner field. The 
accompanying table shows the specifications 


from the handbook. 


An overview 

The FRG-9600 provides continuous 
coverage from 60 through 905 MHz, 100 
programmable ‘memory’ channels, five 
selectable reception modes: FM — narrow 
and wide, AM — narrow and wide plus single 
sideband, full range or limited frequency 
band scanning, selectable scanning steps and 
a control link system so that the unit may be 
operated from a personal computer. 

You can scan the receiver across the 
frequencies by using ‘up’ and ‘down’ keys or 
by the front panel knob, which appears to be 
a continuously rotatable index switch. The 
channel steps are selectable in the FM 
reception modes, giving steps of 5, 10, 12.5 


MMM 





ME 


or 25 kHz. In the AM and SSB reception 
modes, the unit has 100 Hz channel steps. 


The display occupies almost the full width 
of the top third of the front panel and is a gas 
discharge type. On the left is a bar-graph type 
signal strength meter, calibrated in the 
traditional ‘amateur’ levels S1-S9 plus ‘over 
9’. Signal strengths over 9 are displayed in 
red. Centrally positioned is’ the 
frequency/time display (a 24-hour clock/timer 
is included). This is a 7-segment style display 
with a decimal point separating the MHz 
numerals from the kHz numerals, and 
another separating the kHz from the single 
Hz digit. Immediately to the right of this is 
the two-digit channel display and on the far 
right, the frequency step interval display. 


The clock/timer permits displaying time 
with a 24-hour digital readout. The timer 
permits turning the unit on or off at preset 
times (just like your bedside clock radio!). 


Occupying the right side of the front panel 
is the keypad from which channels and 
memories may be programmed, plus some 
eight keys for selecting the various operating 
functions. You can select CLOCK or DIAL 
operation, select the reception mode and 
operate the memory functions. The latter 
provide some intriguing and useful facilities. 
The numeric keys allow setting-up a 
frequency, setting a memory channel number 
and setting up the timer. 


Two function keys allow you to transfer a 
dialled frequency and reception mode to 
memory or vice versa, for example, without 
changing the selected state of the unit. In 
other words, once you've found an interesting 
channel, you can store the frequency and 
mode in memory without disturbing the 
receiver operation. You can also transfer 
frequency/mode data stored in memory to the 
dial, overwriting the current dial setting. 


A MEMORY RECALL button selects 
reception on a memory channel from DIAL 
operation. You can select which memory 
channel by keying-in the appropriate number 
beforehand. If you select an unallocated 
memory channel, the FRG-9600 just returns 
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to the DIAL state. If you don’t select a 
memory channel number, it automatically 
selects the memory channel last used. Note 
that the DIAL state always remembers the last 
state it was in, so you can always return to 
that setting (frequency and mode). 

Provision for a PRIORITY channel is also 
included. A button selects this function 
whereupon the receiver momentarily tests the 
priority channel for activity every three 
seconds during normal operation on other 
frequencies. 

Above the tuning knob are two keys labelled 
DOWN and UP. These set the receiver 
scanning the desired frequency band or 
memory Channels. When the unit is set for 
dial control, a single press of either key shifts 
the receiver up or down one channel 
accordingly. If held for half a second, the 
receiver will scan from the set frequency, up 
or down according to which button is 
operated. When the unit is operated in the 
memory mode, the up and down keys step the 
unit up or down the memory channels in a 
similar manner. 

A MODE key toggles the receiver through 
six detection modes, automatically selecting 
the appropriate IF bandwidth. The modes 
are: lower sideband (LSB), upper sideband 
(USB), AM narrow (AM-N), AM wide 
(AM-W), FM narrow (FM-N) and FM wide 
(FM-W). The mode selected is displayed 
above the frequency readout. This key does 
not work when the unit is operating on a 
memory channel. 

Immediately to the left of the tuning knob 
are three keys. One provides for MEMORY 
CLEAR, erasing all data for the currently 
selected memory channel (in MEMORY 
operation) when pressed. The second, ATT, 
provides attenuation of strong signals to 
prevent front end overload of the receiver. 
The last, AF SCAN, selects the scan-stop 
condition. When this button is operated, the | 
FRG-9600 will stop only on those signals 
which have audio present, skipping over 
unmodulated carriers. When not depressed, 
the receiver stops on all channels where a 
signal operates the squelch. 


Concentric volume/tone controls are 
provided and, naturally, a squelch control. If 
you've never encountered such a controi 
before, its function is to turn off the receiver 
audio when no signal is being received so that 
you don’t hear the channel noise which can 
be distracting if you’re just listening to the 
receiver in the background while doing 
something else. 

Yaesu has provided a personal computer 
interface to the FRG-9600, employing their 
“CAT” system. CAT stands for computer- 
aided transceiver, since this system was 
originally developed for their amateur band 
transceivers. Yaesu claim the system can be 
used with a variety of brands of personal 
computer. Connection is via a 6-pin DIN 
socket on the rear apron. 

A digital interface unit is required for the 
CAT system, to convert parallel 8-bit ASCII 
data from the computer into 4800 baud serial 
data at the voltage levels required by the 
FRG-9600. Yaesu offer an ‘FIF-series’ CAT 
interface, of which there are several units in 
the range. The FIF-232C, from Yaesu, can be 
used with any computer equipped with an 
EIA standard RS-232C serial output port 
capable of 4800 baud operation. With the 
exception of the latter unit, all the Yaesu CAT 
interface units include an A/D converter to 
allow the computer to measure relative signal 
strength, this data can be used interactively 
with the computer if desired. Sounds handy! 

A rear panel RCA jack allows connection 
of a tape recorder mic. input. Another 
permits muting the receiver when using it in 
conjunction with a transmitter or transceiver. 
A 4-pin Molex plug provides binary band data 
output for ‘‘... future options’’, according to 
Yaesu. An external speaker jack is also 
included. 

The FRG-9600 operates from a nominal 
13.8 Vdc supply and draws around 
500-600 mA (max.). It is clearly intended for 
either mobile or fixed base operation. A 
memory battery back-up option is available. 

I note that a TV video IF unit may be 
installed as an option, giving video output for 
a monitor, but only NTSC format. 


On the air 
In use, the FRG-9600 acquits itself very well 
indeed. It only took me a short while to 
acquaint myself with the controls, all of 
which operate in a sensible fashion. I never 
managed to fill 100 memories, but no doubt 
a keen scanner enthusiast would have little 
trouble. The inclusion of the ‘dial’ knob was 
a stroke of genius on Yaesu’s part. The 
FRG-9600 feels more like a ‘real’ receiver! It’s 
an essential control during SSB or CW 
(morse) reception. The squelch control 
operates smoothly and is non-critical in 
adjustment, though there is some hysteresis 
noticeable. The S-meter I found quite useful 
and the variety of mode indicators on the 
display always remind you of ‘where you’re 
at’ with the unit. 

On SSB reception, the FRG-9600 works like 
a charm, though those used to the continuous 
tuning of HF receivers will find the 100 Hz 
step tuning of the unit a little disconcerting 
at first. Note that CW (Morse) and 
radioteletype (RTTY) signals can be resolved 
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in this mode too. Undoubtedly some will 
question the usefulness of the inclusion of the 
SSB reception mode. However, amateurs will 
welcome it for there is SSB activity to be 
found on the 144 and 432 MHz bands. There’s 
also a deal of RTTY activity, not to mention 
‘packet’ transmissions, both of which employ 
narrow band audio frequency-shift keying. 


All you need is an appropriate decoder 
hooked onto the audio output. 

On SSB, you can set the tuning steps to 
either 100 Hz or 1 kHz. The same goes for 
AM narrow. On AM wide and FM narrow 
reception, you can choose tuning steps of 5, 
10, 12.5 and 25 kHz. On FM wide the tuning 
steps are 100 kHz. I found myself reaching 
for the ‘clarifier’ on SSB reception, just to 
‘tweak’ it that last 100 Hz or so, but I’m used 
to more conventional SSB receivers. 

On FM narrow, the FRG-9600 shines. 
Signal clarity, even on signals which only 
indicate level 1 or 2 on the S-meter, is very 
good. The unit’s AGC system ‘held on’ to 
mobile signals quite well, suppressing the 
flutter on all but the weakest of signals. On 
FM wide I tuned around the TV station sound 
carriers and the FM broadcast band and 
found the FRG-9600 performed flawlessly. 
Once again, clarity of reception was very 
good. There’s a rear panel, screwdriver 
adjusted, AF MUTE control to squelch the 
noise between channels. 

Audio quality, overall, was excellent, given 
this is a communications receiver, not a hi- 
fi tuner. Volume from the internal speaker 
was generally more than adequate. 

If you’re contemplating vehicle installation, 
for ‘mobile’ operation, a mounting bracket is 
included. However, your car needs to have 
its ignition and electrical system ‘quietened’, 
else you'll get noise interference. The unit 
could do with a noise blanker if AM or SSB 
reception were to be attempted in mobile 
operation, to supress the ignition noise from 
other vehicles. 

If you’re not interested in ‘scanning’ the 
UHF TV channels between 526-582 MHz and 
614-814 MHz, then the wide, continuous 
frequency coverage of the FRG-9600 might 
seem wasted. If you are interested, the 
coverage to 905 MHz is a boon! It’s a pity, 
though, that a PAL video IF unit is not 
available — that would make the FRG-9600 
a truly versatile unit, able to receive all the 
major transmission modes. 

Sensitivity of the FRG-9600 proved very 
good. I could readily receive Wollongong and 
Newcastle TV station sound (full quieting on 
Wollongong) and a variety of distant amateur 
repeaters on the two metre band. All that on 
the whip supplied with the unit just plugged 
into the rear antenna socket! With the 
FRG-9600 hooked up to our AEM3010 
Scantenna discone mounted outdoors, it 
really pulled-in the signals, especially aircratt. 
Then again, our location in the northern 
Sydney suburb of Wahroonga is quite a good 
VHF/UHF ‘site’ overlooking the Sydney 
basin. 

Our site is also good for checking receivers 
for front-end overload on strong signals — the 
Sydney TV station transmitters are line-of- 
sight a scant few kilometres away. Then 





there’s ‘‘RF Hill” at Pennant Hills less than 
2 km away as the crow flies. How did the 
FRG-9600 perform? Without putting numbers 
on its crossmodulation performance, let me 
say the unit out performs anything I’ve seen 
in this market to date. Good stuff, Yaesu! 

As a note of interest, the FRG-9600 
‘remembers’ the last channel/mode it was set 
to when you turn it off, along with the data 
stored in memory, provided the power supply 
is still connected. Very handy. 

The handbook is written in a concise 
manner, but employs some quaint English in 
parts and some convoluted explanations. A 
good technical writer could clean it up and 
significantly improve it. However, it should 
prove at least adequate for those having a 
modicum of experience with 
communications gear. 

Unfortunately, I could not review the CAT 
facility. 

Summary 

Overall, a remarkable first effort from Yaesu 
in this area. The FRG-9600 is a well-thought- 
out unit, easy to use and with facilities and 
features that will appeal to many — whether 
newcomers to scanning on the VHF/UHF 
spectrum or ‘old hands’. However, I should 
point out this is not an item of equipment for 
rank newcomers to the communciation 
scene. You wouldn’t buy a Lamborghini 


(price permitting) for your first car, would 


you? 

The FRG-9600 is offered at a recommended 
retail of $729.00. For what it offers, that seems 
a value for money to me. 

The review unit was supplied by the 
distributors, Dick Smith Electronics, PO Box 
321, North Ryde 2113 NSW. (02) 888 3200. 

—Roger Harrison VK2ZTB & 
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Frequency range: 


SVECIFICATIONS S§§§§8§§ 


60-905 MHz (up to 460 \iHz for SSB) 


FM Narrow (15 kHz BW) 
FM Wide (180 kHz BW) 
AM Narrow (2.4 kHz BW) 
AM Wide  (6kHz BW) 

SSB (2.4 kHz BW) 
Triple (F M-N, AM, SSB) 


Double (FM-W) 
Single (Optional TV Video Unit) 


Modes, 3dB Bandwidth: 


Conversion schemes: 


Intermediate Frequencies: 45.754, 10.7 MHz and 455 kHz 


-50dB typical 
-40dB typical 


60 — 460 MIIz 
460 — 905 MHz 


Image Rejection: 


Typical Sensitivity: FM-N 0.5uV (for 12dB SINAD} 
FM-W 1.0uV (" " os 
AM-N 1.0uV (for 10dB S+N/N) 
AM-W 1.5uv (" 7 Dy 


SSB 1.0uV (for 15dB S+N/N) 


of 10.7 12:5./ 25° kHz 
100 kHz 

AM-N 100 Hz / 1 kHz 

AM-W* 5/10 / 12.5 / 25 kHz 
SSB 100 Hz / 1 kHz 
Memory channels: 100 


FM-N* 
FM-W 


Tuning steps: 


*Selected steps 
shown on display 


Audio output: / (into 8 onms, with less than 10% THD) 


Power supply voltage: DC 12 - 15V 


Operating 550 mA (maximum) 
Power switch off 100 mA 
DC supply off 3 uA max. (backup) 


Power supply current: 


Case size (WHD): 180 x 80 x 220 (mm) 


Weight: 2.2 kg (4.9 Ib) without options 


Whip Antenna (0.6m) 

DC Power Cord (1.8m) 

MMB-28 Mobile Mounting Bracket 

Wire Stand 

AC-DC Wall Adapter (PA-4B for 110- 
120V, or PA-4C for 220—240V) 

Video Unit (NTSC) 

SP-55 External Speaker 


Supplied accessories: 


Options: 
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BOOKS e BOOKS @e BOOKSe 


For the Electronics Enthusiast 


Do-it-Yourself Video 

A Beginner’s Guide to Home Video 

Peter Utz 

Here is a gentle introduction to do-it-yourself television. 
Straight talk and over 500 illustrations explain exact- 
ly how to use home video equipment (camera and 
VCR) for everything from home movies to series 
documentaries. Requires no prior electronic or pho- 
tography experience: readers do not have to be 
mechanically-minded in the least. 

288 pages; $30.50 


CMOS Cookbook 

Don Lancaster 

A classic is the only accurate description of this book 
and it is one of the best selling technical books on the 
market. In cookbook format, it explains how CMOS 
differs from other MOS designs, how it's powered, and 
what its advantages are over other constructions. In- 
cludes circuits you can build to reinforce textual infor- 
mation. 

416 pages; $23.95 


IC Timer Cookbook (2nd Edition) 

Walter C. Jung 

What good is an IC timer? You can learn even more 
ways to use the IC timer in this easy-to-use second 
edition which includes many new IC devices. Ready 
to use applications are presented in practical working 
circuits. All circuits and component relationships are 
fully defined and documented for clarity. 

384 pages; $27.95 


iC OP AMP Cookbook (2nd edition) 

Walter G. Jung 

A catalogue of solutions, yours for the taking. Covers 
basic op amp theory in detail and features more than 
200 practical illustrated circuit applications that include 
many bipolar and FET devices in both single and mul- 
tiple format. 

480 pages; $24.95 


Wind/Solar Energy for Radio Communications 

and Low-Power Electrical Systems (2nd edition) 
Edward M. Noll 

Wind and solar energy technologies have created a 
recent rush of interest. This book explains the con- 
cepts and then reinforces them with simple projects. 
Learn to design and install your own working system 
to make efficient use of sunlight and wind to convert 
natural energy to electricity. 

264 pages; $19.95 


Handbook of Electronic Tables and Formulas (5th 
edition) 

Howard W. Sams Engineering Staff 

The one table and formula reference title you cannot 
do without. This essential reference work quickly puts 
at your fingertips the hard-to-remember electronic 
laws, formulas, constants and standards as estab- 
lished by industry and government. Symbols and 
codes, service and installation, design data and math 
tables and formulas are also included. 

288 pages; $19.95 


Semiconductor General Purpose Replacements 
(5th edition) 

Howard W. Sams Engineering Staff 

Nobody knows replacement parts and cross- 
referencing like Sams. This publication shows general- 
purpose replacements for almost 225,000 bipolar and 
field-effect transistors, diodes, rectifiers, |Cs and more, 
listed by US and foreign type number, manufacturer’s 
part number, or other ID. Easy to use and complete. 
368 pages; $15.95 


Active Filter Cookbook 

Don Lancaster 

Need an active filter, but don’t want to take the time 
to design it? Don Lancaster presents a catalogue of 
pre-designed filters which he encourages you to bor- 
row and adapt to your needs. The book teaches you 
how to construct filters that include high-pass, low- 
pass, and band-pass having Bessel, Chebyshev, or 
Butterworth response. Can also be used as a refer- 
ence book for analysis and synthesis techniques. 
240 pages; $22.95 


Design of OP AMP Circuits with Experiments 
Howard M. Berlin 

An experimental approach to the understanding of op 
amp circuits. Thirty-five experiments illustrate the de- 
sign and operation of linear amplifiers, differentiators 
and converters, voltage and current converters, and 
active filters. 

224 pages; $17.95 


Regulated Power Supplies (3rd edition) 

Irving M. Gottlieb 

Why use regulated power supplies? Improved perfor- 
mance and greater reliability are by-products of adop- 
tion of regulated power supplies. Learn about static 
characteristics, regulation techniques, and linear and 
switching-type regulators using integrated circuits. 
424 pages; $29.95 


Electronics for the Beginner (3rd edition) 

J. A. Stanley 

The project approach to learning electronics effectively 
teaches you required concepts. Build a sinqle- 
transistor radio, IC amplifier, CB and aircraft tuner, and 
a short-wave receiver. An enjoyable method of self- 
education. 

160 pages; $14.95 


Practical Transformer Design Handbook 

Eric Lowdon 

Transformer design from the ground up. The 
mathematics of transformer design and performance 
as well as concepts of electromagnetics are clearly 
presented. Subsequent chapters deal with general de- 
sign considerations, transformer types, power losses, 
and the use of transformers in converters and invert- 
ers. A final section deals with matching off-the-shelf 
transformers for your own custom requirements. 
240 pages; $33.95 


RF Circuit Design 

Christopher J. Bowwick 

Two books in one. Use it in cookbook fashion as a cata- 
logue of useful circuits or as a reference manual. 
Clearly presents a user-oriented approach to design 
of RF amplifiers and impedance matching networks 
and filters. 

176 pages; $36.95 


559 Timer Applications Sourcebook with 
Experiments 

Howard M. Berlin 

Describes construction and use of various versions of 
the 555 timer and gives you many practical appli- 
cations. 

160 pages; $11.95 


The Microprocessor Handbook 

Elmer C. Poe 

This easy to use handbook contains a complete, stan- 
dardised specifications for today’s most widely used 
8 and 16 bit microprocessors. Data for popular parallel 
and serial I/O port chips and common memory chips 
is included. Specs for the 8080, 8085, Z80, 6800, 6802, 
6809, 6502, 8086, 8088, Z8000, and 68000 are 
presented in a uniform format, which allows for easy 
comparison. 

240 pages; $22.95 


All prices of books are subject to change 
without notice 
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|Piease send the following titles 


Book 


ph WNW N 


POSTAGE & PACKAGING CHARGE: 


TICK BOX 

















DP Education (Books) PO Box 289, Wahroonga 2076 


ORDER FORM 


Freight and handling (Add $4 for first book and 50¢ per additional book. 
NZ purchasers please add additional $3). 


All phone enquiries to Paula Skinner (02) 487 2700 
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Add Postage & Packaging $ 


Quantity 


Total Price $ 


TOTALS 


Cheque enclosed OR you may use your credit card (Please make cheques payable to DP Education (Books) 
(| Bankcard ~) American Express () Visa Card 


Unsigned orders cannot be accepted 


Cnr Fox Valley Rd & Kiogle St, Wahroonga 2076 
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WIN THIS SUPER 
HANDHELD SCANNER! 


i ere’s a great chance to win this super little Microcomm 
SX-155 handheld scanner courtesy of GFS Electronic 
Imports. If you’re not into scanning, here’s a great way to 
start in this fascinating and instructive pastime. If you are, 
here’s a not-to-be-missed opportunity to add to your 
equipment. 


GFS Electronic Imports, of Mitcham in Victoria, in conjunction with Australian Elec- 
tronics Monthly, is offering a Microcomm SX-155 handheld scanner as the prize 
in this simple contest. The SX-155 is enclosed in a sturdy aluminium housing and 
fits neatly in the hand. It covers the top end of the HF band from 26 to 32 MHz, 
VHF low band 68-88 MHz, the VHF high band 138-176 MHz and 380-512 MHz 
on UHF. The SX-155 has a capacity of 160 memory channels in four banks of 40 
channels. A useful feature is its ‘search & store’ mode which automatically searches 
for and stores active frequency channels between set frequency limits. It has scan 
and search speeds of 16 channels per second, making scanning across large band 
segments a quick and easy task. A priority channel is included as well as user- 
selectable scan and search delays. It has a liquid crystal display. The SX-155 also 
- features an extended battery life of over four hours and comes with a ‘rubber duck’ 
style antenna tht is claimed to have improved performance on UHF. Other features 
on the SX-155 include an automatic low battery indicator and cutoff, a 24 hour dig- 
ital clock and a claimed sensitivity of half a microvolt over its operating range. The 
SX-155 retails for $449. 


You may enter as many times as you wish, but you must use a separate entry 
form for each entry and include a month and page number cut from the bottom 
of this page. You must put your name and address on the entry form and sign 
it where indicated. That is,photocopies are acceptable but an original month/page 
number froma copy of this month’s magazine must accompany each entry form. 
Please read the contest rules carefully, especially if sending multiple entries. 
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GFS/AEM ‘WIN A SCANNER’ CONTEST 


ENTRY FORM 


What device is Armig Kandoian known for? 


Q!1: 
PANE. ponseedesweicbavdcn dancedy duce sco ttcses ou pieseevonaruscantiatasauvsriesesenias 


Q2: Why should this device be useful for scanning? 
A2: 


CeCe oe HoH HSH SHS EHH HEHEHE HEHEHE ETE SEES HEHEHE EHTS SHOE HEHE HEHH HH HHH HHH HHHH HESS HEHEHE HEHEHE HEE 


Q3: What is the upper frequency limit of the highest 
frequency band on the SX-1552 
PAD. Saat inpasnecsassvacidersesintieentseteaneeiattctetakerimusacarneentasen ene 


amateur band? 


Q5: Marconi — you've all heard of him — first 
experimented with radio transmission in two top-storey 
rooms at his parent’s home outside Bologna, Italy. 
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f Q4: What are the frequency limits of the ‘two metre’ 
é 

t 

i 

§ 

k 

What was previously stored in there? 
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All you have to do is 
complete the series of 
simple questions and 
tell us in 30 words or 
less why you find 
scanning useful or 
interesting. 


CLOSING DATE OF THE 
CONTEST 

is the last mail of 30 September, 1985. 
Entries received within seven days of that ; 
date will be accepted if postmarked prior to g 
and including the closing date. , 


The winning entry will be drawn by the Editor, whose decision is 
final; no correspondence will be entered into regarding the decision. 

Winners will be notified by telegram the day the result is declared 
and the winner’s name and contest results published in the next pos- 
sible issue of the magazine. 


RULES: Contestants must enter their names and addresses where indicated on each entry 
form. Photostats or clearly written copies will be accepted, but if sending copies you must 
cut out and include with each entry an original page number and month cut from the bottom 
of the page of the contest. This contest is invalid in states where local laws prohibit entries. 
Entrants must sign the declaration, accompanying the contest, that they have read the above 
rules and agree to abide by their conditions. 


Send your entry to: 


GFS/AEM ‘WIN A SCANNER’ CONTEST 
AUSTRALIAN ELECTRONICS MONTHLY 
PO Box 289, Wahroonga NSW 2076 


Now tell us in 30 words or less what you find useful or 
interesting about scanning. 
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TEEPE EUEe eee eee eee 
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| have read the rules of the contest and agree to abide by their 
conditions: 
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Here’s our second monthly Crossword. Each month we 
are offering a Weller WTCPN Controlled Output Soldering 
Station, supplied by Cooper Tools. 

This month the subject is Inventors and Discoverers 1600 to 
1950 in electronics and computing. Unlike last month there 
is only one set of clues but we’ve added bits of extra 
information to help you to make it a little easier, so get the 
the encyclopedias and start researching. Important — some 
inventions are open to dispute as to who as first. The 
answers tucked in Editor Roger’s sock are the only one we 
are taking as correct, so please don’t enter into 
correspondence on the answers, as we refuse to reply, and, as 
we all know the Russians claim to have invented everything 
first anyway! Entries close September 18. 


The Crosswords are prepared on an Apple 11e using 
Crossword Magic’ supplied by Edsoft Pty Ltd, 20 Blackburn 
Rd, Blackburn, Victoria. Crossword Magic is just one 
program for a vast range of educational software they sell. 
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COOPER TOOLS| 
CROSS-WORD 
COMPETITION 


THE PRIZE 


A transformer-powered soldering station. 
complete with a low voltage. temperature-controlled 
soldering pencil. The special Weller ‘‘closed loop” 
method of controlling maximum tip temperature is 
employed, thereby protecting temperature sensitive 
components, while the grounded tip and non- 
inductive heater protects voltage and current 











sensitive components. The soldering pencil features 
stainless steel] heater construction, a non-burning 
silicon rubber cord and a large selection of iron 
plated tips in sizes from .8 mm diameter to 6 mm 
diameter with a choice of tip temperature of 
315°C/600°F, 370°C/700°F and430°C/800°F. The 
transformer case features impact-resistant noryl for 
durability and protection against accidental damage. 
a quick connect/disconnect plug for the soldering 
iron, extra large wiping sponge, tip tray to store extra 
tips. plus an improved off-on switch with a long-life 
ncon indicator light, a non-heat sinking soldering 
pencil holder, and a 2 m flexible 3-wire cord. 


Pi 
wa 


LY 


Up 








$O00D0000000 


oP ote' 
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The answers to the Cooper Crossword from our August issue are published on page 77 | 
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SEPTEMBER 18, 1985 


The competition is open to all persons normally resident in Australia or New 
Zealand, with the exception of members of the staff of Australian Electronics 
Monthly, the printers, Offset Alpine, and/or associated companies. 

The winning entry will be drawn by the Editor, whose decision is final; no 
correspondence will be entered into regarding the decision. 

Winners will be notified by telegram the day the result is declared and the 
winner’s name and contest results published in the next possible issue of the 
magazine. 


Cut out or photocopy the entry form, complete it and send to: 


‘“‘Cooper Tools Crossword’’ 
Australian Electronics Monthly 
PO Box 289 WAHROONGA NSW 2076 


We will accept entries postmarked no later 
than 1 th Sept. 
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In case two or more entrants correctly complete the crossword, 
we'll have to judge who's best at waxing lyrically, in 30 words 


or less, over: “‘Why I think the Weller WTCPN is the 
soldering station for me”’. 
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NEW PRODUCTS NEWS 





Kikusui releases 





‘personal logic 


analyser’ 


he Japanese instrument manufacturer, Kikusui, has 
T released a low-cost, portable ‘personal logic analyser’ 
that features a 50 MHz internal clock, 16 input channels and 
a 1000-word memory with parallel, serial and GP-IB bus mo- 


nitor recording capability. 

Released here through Emo- 
na, Kikusui’s Australian agent, 
the DLG7050 logic analyser is 
expected to compete with 
models from the established 
leaders in this market. 

The DLG7050 is menu driven 
and provides both timing and 
state displays when operating in 
the parallel, serial or GP-IB bus 
data analysis functions. It also 
provides comparison analysis 
and search analysis functions. 

In parallel data analysis it is 
possible to record 1000 words in 
16 channels at 50 MHz. In seri- 
al data analysis, state display 
functions are provided and 
recording of 1000 asynchronous 
or synchronous type data is pos- 
sible in character units. In GP- 
IB bus data analysis, timing dis- 
plays and state displays are pos- 
sible similar to those in parallel 
data analysis. 

In parallel recording, condi- 
tions can be set by an 
18-channel (16 data channel, 2 
qualifier channel) combination 
trigger. Complicated logic sig- 
nals can be positively triggered 
such as for trigger filters with 
signals exceeding 3-clock width 
as its trigger signal, for trigger 
event functions that set the trig- 
ger word detecting frequency 
and also for trigger delay 
settings. 

In serial recording, continu- 
ous 2-word triggering (including 
break and parity errors), trigger 
events and trigger delay settings 
similar to parallel recording, are 
possible. 

In GP-IB bus monitor record- 
ing, a 16-channel combination 
trigger is capable of setting trig- 
ger events and trigger delays. 

The comparison display func- 
tions of recording memory (A) 
and reference memory (B) and 
the search function to retrieve 
specific data patterns are effec- 
tive functions indispensable in 


data anlaysis, Kikusui claim. 

Other features include: 
recording with line speeds of 
up to 19 200 BPS is possible 
with serial data recording; 
glitch detection of 5 nanose- 
conds possible; hard copies can 
be obtained from the video 
printer since a video output sig- 
nal (commposite) is provided; 
the input level is displayed on 
the CRT at all times for monitor- 
ing; built-in self diagnosis 
function. 

Contact: Emona Instruments, 
1st Floor, 720 George St Sydney 
2000. (02) 212 4599 


Variable volume 
piezo buzzer 


RH Components now has 
available the type KPE 960 
continuous tone piezo buzzer. 
This new buzzer has a knurled 
knob which increases’ or 
decreases the hole dimensions, 
thus providing variation of the 
sound pressure level output. 
The KPE 960 is ideal for ap- 
plications where a high sound 
pressure level may be required, 
in particular the security indus- 
try. With the acoustic volume 
control “open a minimum of 
95 dB at 100 cm with a voltage 
of 12 V dc is achieved, the mak- 
ers Claim. The sound pressure 
is reduced by 15 dB with the 
control in the closed position. 
As with all IRH piezo-electric 
self-drive buzzers, the KPE 960 
will operate on any dc source. 
In the case of the KPE 960, this 
is given as 1.5 to 16 V dc. The 
sound is clear and audible over 
a considerable distance with a 
resonant frequency of 2500 Hz 
and current consumption 
3.5-70 mA dependent on vol- 
tage, IRH say. 
The KPE 960 is extremely 
small in size, being just 38 mm 
high, with a case diameter of 


50 mm. It is flange mounted and 
termination is achieved by flex- 
ible leads. 

For further information. con- 
tact IRH Components, 32 Par- 
ramatta Rd, Lidcombe 2141 
NSW. (02) 648 5455. 








SS 
SS 


QW 
WG \< 
SN 





SSS 
RSs 






Bell tolls for 


Hitachi 
Bee has announced 


their appointment as Aust- 
ralian representatives and dis- 
tributors for the Hitachi range 
of oscilloscopes and mul- 
timeters. 

The appointment was effec- 
tive from July Ist and covers all 
States. Bell-IRH take over all ex- 
isting service obligations on 
Hitachi instruments and will 
continue to offer a two year 
warranty and full service sup- 
port for the product range. 

Bell-IRH will seek to expand 
the penetration of Hitachi oscil- 
loscopes into the professional 
market following the release of 
the VC6041 digital storage in- 
strument and the 4-channel, 
8-trace V1100A 100 MHz oscil- 
loscopes. 

Further information on the 
Hitachi range of oscilloscopes is 
available from Bell-IRH Pty 
Ltd, 32 Parramatta Rd, Lid- 
combe 2141 NSW. (02) 
648 5455. 





Shock! Horror! 


vlex is pleased to introduce 
S into Australia what it 
believes is the first transparent. 
fast dissipation, anti-static com- 
puter mat. 

Static electricity is ever- 
present and can build up in the 
body of a VDU operator to sur- 
prisingly high levels of voltage: 
up to 3000 Volts can be totally 
unfelt by the operator but could 
cause memory loss (to the 
machine — not the operator) 
and data corruption to more 
sensitive EDP equipment. 

With a static decay of 5000 
volts to 0 volts in less than 0.3 
of a second the Sylex anti-static 
computer mat drains data- 
corrupting static electricity 
quickly, Sylex claim. This is im- 
portant because, to be effective. 
an anti-static computer mat 
must drain electricity almost in- 
stantaneously, between the time 
the Operator steps on the mat 
and the hardware is touched. 

The mat drains electricity 
through a conductivity lead 
with built-in one megohm resis- 
tor which is connected to an 
earthed point. 

The mat is available in three 
sizes up to 1200mm_ x 
1500 mm. This largest size re- 
tails for around $289 and is 
available from most major com- 


puter companies and Sylex dis- 


tributors around Australia. 

Sylex are currently at 1 Short 
Street, Auburn 2144, 
(02) 647 2888. 

The Last Laugh remind us to 
suggest a small dustpan and 
brush to clear up the drained 
volts from time to time. 
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Dual-display DMM 
has IEEE 488 
capacity 


QO ffering full-capability 
digital measuring-centre 
facilities, Philips’ new PM 2519 
“heralds a new era for the 
DMM,” they claim. 

Incorporating extensive use 
of Philips’ unique I°C technolo- 
gy, this 412-digit auto-ranging 
instrument has full V, I and R 
capability — 10 “V to 20 A — 
coupled with a basic 0.1% de ac- 
curacy, according to the 
literature. 

An automatic 1 MHz counter 
function enables frequency 
measurement from the same in- 
put, dB can be measured on 
both ac and dc voltage ranges 
whilst relative reference meas- 
urements, possible on all 
ranges, coupled with the abili- 
ty to provide temperature and 
diode measurement plus _ its 
JEEE 488 capability, can make 
this unique measuring instru- 
ment the heart of a low-cost 
measuring system, Philips 
claim. 

All digitally-displayed values 
are also indicated on a 50-point 
logarithmically-scaled bargraph 
which not only provides a vir- 
tual analogue display with 
which null adjustments can eas- 
ily be made, but which can also 
be used in the relative-reference 
mode enabling rapid and simple 
adjustment to specific values as 
and when required. 

Range — as distinct from 
function — and relative offset 
are both programmable via the 
IEEE bus. The PM 2519 per- 
forms more than four measure- 
ments a second and can be 


triggered either via the bus or 
from a hand-held probe. The 
bus interface features full 
galvanic-isolation from the 
measuring section of the instru- 
ment, according to Philips. 
Another facility of the PM 





ic calibration can be undertaken 
without the need to remove its 
protective case. 

Special attention has been 
paid to all safety aspects. These 
include, for example, a ‘virtually 
foolproof’ measuring lead 
design, automatic display of 
internationally-accepted high- 
voltage warning and ac crest- 
factor symbols, plus a full 
overload-protection circuit, 
according to the literature. 

Features such as these suc- 
cessfully exceeded the very 
stringent specifications Jaid 
down by the West German VDE 
Safety Standard, perhaps the 
most widely-acclaimed Stan- 
dard of its type worldwide, 
Philips says. 

An optional battery back-up 
supply instantly converts the 
PM 2519 into a completely- 
portable measuring instrument. 

For further information con- 
tact, Philips Scientific and In- 
dustrial, 25-27 Paul St, North 
Ryde 2113 NSW. (02) 888 0403. 
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ultimeter sport 
logic test facility 


D ick Smith Electronics has 
introduced what they 
claim to be the first analogue 
multimeter on the Australian 
market with its own built-in 
logic tester. 

The unit has built-in LEDs 


=< 






which show ‘high’, ‘low’, and 


‘pulse’ status of logic circuits. 

The multimeter, designated 
the Q-1026, boasts 18 voltage, 
current and resistance ranges, 
with 20k ohm/V sensitivity on 
the dc ranges and 8K ohm/V on 
ac. 

The shielded movement is un- 
affected by external magnetic 
fields. 

It has Diode and fuse protec- 
tion to prevent damage from 
overload mirror-back and a 
meter scale for easy reading. 

The Q-1026 comes complete 
with instructions, batteries and 
probes for only $32.50. It is 
available from any of the 40 
Dick Smith Electronics stores 
Australia-wide. 


Storage frame for 
iC tubes 


es ales & Rogers is marketing. 


a specially-made rack 
frame for storing IC-storage 
tubes. They claim it holds up to 
9000 16-pin ICs, of all-sizes, in 
their tubes. 

The frame is only 460 mm 
wide by 460mm high by 
410 mm deep. It is of sturdy 
wire construction that remains 
rigid even when fully loaded. 
The unit is free-standing and 
light in weight, making it easy 
to relocate. 

The frame has 60 separate 
‘pigeon holes’, each of which 
can be clearly labelled. All are 
readily accessible. The unit 
comes complete with label 
holders. 

Frames can be stacked and, 
when not in use, they can be 
stored flat, taking up just 30 mm 
height. They take only two 
minutes to assemble, according 
to Hales & Rogers. 

The frame costs $36, includ- 
ing tax, post and packing to any- 
where in Australia. Contact 
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Hales & Rogers, 17 Mobbs 
Lane, Carlingford 2118 NSW. 
(02) 85 7540. 


Versatile 125 MHz 
pulse generator 


A 125 MHz pulse generator 
offering a _ particularly 


wide range of features including 
dual normal/complementary 
output, error setting indicators, 
versatile triggering capabilities 
and a pre-set burst option has 
been introduced by Philips Test: 
& Measuring Instruments. 

The PM 5786 is designed for 
ease of use in analogue and dig- 
ital circuit design fields, as well 
as in production line and main- 
tenance work, Philips say. 

Key features of the instrument 
include a wide 1 Hz to 125 MHz 
frequency range, rise and fall 
times variable from 2 ns — 
equivalent to 1.4 ns for ECL 
work — to 100 ms, and outputs 
settable from 0.2 to 5 V into 50 
ohms. The unique high-speed 
burst option provides a preset- 
table burst length from 0 to 9999 
pulses. 

A wide choice of external 
control facilities is provided, 
including triggering, duration, 
gating and start, to preset burst. 
External triggering enables the 
unit to be operated syn- 
chronously in phase and fre- 
quency with another clock 
signal. 

The wide range of features 
available, and the lower cost of 
the PM 5786/86B compared 
with previous generations of 
pulse generators make these in- 
struments excellent value for 
money, Philips claim. 

For further information, con- 
tact Philips Scientific and 
Industrial, 25-27 Paul St, North 
Sydney 2113 NSW. 
(02) 888 0403. | 








With Philips’ PM 33it 
ultra-fast, high resolution Digital Storage Oscilloscope” 


“The specs tell the whole 
story. With a 125 MHz sample 
rate, the PM 3311 can store 
single shot events with a reso- 
lution of 8 ns, for repetitive 
waveforms it has a 200 ps reso- 
lution. Now, do you know 
another digital scope that can 
beat that? 


PHILIpPs| lest & 
Measurement 


The PM 3311’s digital delay 
up to 9999 allows me to choose 
where I need the extra resolu- 
tion. Different signals or parts 
of the same one are entered 
into one of four memories for 
simultaneous display. 

These features - and more - 
plus two-way IEEE bussability 


of data and settings are reason 
enough to send for complete 
details, to... 


Philips Scientific & Industrial 
SYDNEY: Box 119 North Ryde 2113 
Tel (02) 888 8222 
(Toll free (008) 22 6661) 
MELBOURNE: Locked bag No. 5 
Oakleigh South 3167 
Tel (03) 542 3600 


PHILIPS 











Part 2 
Roger Harrison 


As evident from the first part, digital 
oscilloscopes are far different beasts to 
their analogue counterparts. The features 
and functions found on available 
instruments, described in this part, further 
reinforces that view and a brief 
examination of where digital CROs are 
heading gives a glimpse of the future. 


THE ABILITY TO STORE a signal without specific regard 
to the detailed signal parameters or display mode gives the 
digital oscilloscope a great advantage over its analogue 
ancestor. Having ‘captured’ the signal, so to speak, you are 
able to manipulate it at will and digital CRO designers have 
spared no effort or imagination to take due advantage this. 


Rolling on 


Many digital CROs provide a ‘roll’ or ‘chart recorder’ mode. 
Ever noticed the “‘life support monitor” in one of those hospi- 
tal soap operas on TV? An instrument screen, that looks for 
all the world like a CRO screen, is seen to have a complex 
repetitive waveform (heartbeat?) steadily rolling past from 
right to left. 

In the digital CRO, sequentially successive ‘shots’ of the 
input signal are displayed and moved across the screen from 
right to left at a suitable slow rate. At very low time/div. set- 
tings, you can get display reading times equivalent to many 
tens of hours. 

This mode is especially useful for examining signals which 
have very slow repetition rates and/or slowly varying charac- 
teristics. The mode is often employed to find transients 
signals that pop-up in a repetitive waveform which would 
otherwise go entirely unnoticed. 


Decisions, decisions 


Confirming the ‘normal’ pattern of a waveform was part of 
the original function of the oscilloscope. In some instances, 
particularly in production processes, confirmation that a 
waveform reaches predetermined parameters is an impor- 
tant function. 

With a pair of cursors, one can select a predetermined area 
on the screen into which the desired signal must fall, as 
illustrated in Figure 11a. What the screen shows, in fact, is 
the contents of a block of memory. If the signal falls inside 
there the instrument can signal YES, if not, it can signal NO 
(Figure 11b). In this way it is possible to check time as well 
as amplitude parameters. 


Cause and effect 


When examining transient signals or phenomena, it is often 
instructive to view events preceding and/or succeeding the 
signal which triggers the display. This can often be a great 
deal of help in analysing ‘cause and effect’ situations. For 


Getting the measure of 
digital oscilloscopes 








The Trio MS-1650A is a competitively-priced unit distributed 
by Parameters in Sydney and Melbourne. © 





Figure 11. YES/NO decision-making with a digital scope. 
The signal must fall within the area defined by the cursors. 


this reason, the majority of digital oscilloscopes available 
permit pre- and post-trigger viewing of the waveform. 

The concept is illustrated in Figure 12. Here, viewing 
events for a number of cycles prior to the trigger (A) shows 
nothing, while viewing the post-trigger waveform (B) shows 
a following event. As you can appreciate, this facility is 
extremely useful in tracking down ‘glitches’ and other tran- 
sients in both digital and analogue circuitry. 


PRE— TRIGGER 
DISPLAY 


TRIGGER POINT 


Figure 12 (A). In this example, pre-trigger viewing reveals 
nothing before the event captured. 
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Digital readout 


One of the major advantages of the digital CRO over analogue 
instruments is the ability to take precise time and amplitude 
readings — and to have the data displayed on-screen. 


Voltage cursor point 


Time cursor point 


1 Voltage value 


2 Time difference 


¢S0.6eV 0.6c4e5 





3 Measuring channel 
1 2 3 


Figure 13. Positioning cursors on significant points of the 
waveform permits accurate digital measurement of the 
required quantities. 

By positioning cursors on the screen, you can ‘look’ at a 
given point on the waveform, the characteristics of which 
are stored in memory. The cursor merely sets which ‘pigeon 
holes’ you examine in the memory, thus providing you with 
a readout of the signal characteristics at that point. The 
parameters can then be displayed on-screen. Figure 13 illus- 
trates this. 

Thus very sophisticated instruments can display not only 
a multitude of signal parameters but instrument functions 
as well. 


Figure 14. Functional block diagram of a typical two- 
channel digital storage oscilloscope. 
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POST—TRIGGER DISPLAY 





Figure 12 (B). Here, post-trigger viewing shows a following 
event that may be of significance. 








Multi-channel, multi-memory, multi-shot 


Just as the simple analogue oscilloscope (Figure 2, Part 1) is 
greatly enhanced by the addition of an extra input channel, 
allowing direct signal comparison, the simple digital CRO 
(Figure 2 again) may be greatly enhanced with the inclusion 
of an additional input channel; but what really puts the digi- 
tal instrument streets ahead, is additional memory. 

This is usually organised as an ‘accumulator’ and secon- 
dary memories. A typical functional block diagram of a 
two-channel digital CRO is shown in Figure 14. A signal is 
first stored in the accumulator (ACCM). The signal, or por- 
tion thereof, can then be transferred to secondary memory 
from where it may be displayed for comparison with por- 
tion of the signal originally stored or a signal stored later in 


the accumulator. 
CH1M Data entered into 
CH1 memory 


Accumulator data 


~ CH2 M’ Data entered into 
CH2 memory 


Figure 15. Multiple memories permit comparisons between 
signals or portions of a captured signal. 


Figure 15 illustrates the general technique of signal com- | 
parison using this facility. Figure 16 illustrates an applica- 
tion where the TV colour burst has been ‘picked out’ from 
selected lines of a colour video signal and displayed. Each 
display line here has different timebase speeds, trigger delay 
and input attenuator settings, thus showing the versatility 
of the multi-channel, multi-memory facility. 

The facility of multiple memories also permits the capture 
of sequential transients among other events, each captured 
transient being stored in a memory and successively dis- 
played. This facility is referred to as ‘‘multi-shot’’, for obvi- 
ous reasons. 












OL LLLLOLEOLL PLLA 
Figure 16. The colour burst ‘picked out’ from TV line signal 
(top trace). 


Talking to the outside world 


With all that digital technology in there, the question was 
asked at one time or another, why couldn’t such instruments 
‘talk’ to a computer? Answer — no reason. Thus it came about 
that digital oscilloscopes were provided with a ‘bus interface’. 

The US-based Institute of Electrical and Electronic 
Engineers (the IEEE) adopted a standard for such an inter- » 
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Gefiing the 
measure of digital 
oscilloscopes 


face some years ago, dubbed the IEEE 488 interface. Hewlett 
Packard call it their General Purpose Interface Bus (GPIB), 
while the European-based International Electrotechnical 
Commission (IEC) call it the IEC 625 bus. 


DEFECTIVE SYSTEM 












DIGITAL 












Ginny B 








SERVICE CENTRE 


Figure 17. Bringing Mahomet to the mountain! This shows 
a servicing application where a digital ’scope fitted with an 
IEEE 488 bus can ‘talk’ to a central computer system via a 
modem-telephone link as an aid to solving complex faults 

in digital equipment. 


The inclusion of an IEEE 488 bus interface on a digital CRO 
permits the transfer of memory contents to another device 
and/or the control and reading of display parameters via a 
computer. This facility can be employed to turn the digital 
CRO into an incredibly powerful diagnostic tool and/or data 
logger. Figure 17 illustrates what might be just one typical 
application. Fault ‘signatures’ of an electronic system may 
be stored on computer at a service centre. Linking a digital 


“ 


Philips’ PM 3 

featuring 125 MHz sampling rate and 8 nS single shot 
resolution. Philips instruments are marketed through their 
Scientific & Industrial Division. 
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Figure 18. Hewlett Packard’s 54100A/D Digitising 
Oscilloscope represents the face of things to come. It has 
completely digital architecture, from the ‘input pods’ to the 
VDU-like display. 


*scope via a personal computer and modem to the service 
centre computer would permit rapid comparison with known 
fault signatures, greatly speeding the fault-finding process. 

Many digital ’scopes featuring a bus output provide the 
facility to drive X-Y plotters and chart recorders, enabling 
‘hard copy’ output of captured signals. 


New directions 


Digital oscilloscopes having completely digital circuit 
architecture have appeared in the last twelve months. The 
merging of traditional analogue ’scope concepts and tech- 
nology and the newer logic analyser technology is now well 
under way. According to Hewlett Packard, the traditional 
analogue CRO will soon be nothing more than a museum 
curio. 

Such instruments ‘write’ the display on-screen using the 
familiar raster scan technique of video displays or TV. Gone 
are the X and Y amplifiers and the A/D converters are now 
found right at the instrument’s ‘front end’. All the instrument 
parameters and measured signal characteristics are displayed 
on-screen. 

It is clear from the description and discussion in this short 
series that oscilloscope users need even more information 
from their instruments — more than on-screen pictures and 
front panel knob settings can provide. They require ‘hard 
numbers’. 

The methodology of electronic design has changed in re- 
cent times from getting a design right by testing on proto- 
type hardware, to getting a design right in a software 
simulation before constructing hardware. Thus, once initial 
hardware is constructed, proof of design and performance 
characterisation requires instruments which will give 
‘answers’. Test setups then involve having instrumentation» 


Continued on page M112 
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BenchBook 





Simple biasing for electret mics 


Electret microphone inserts require a bias voltage of a volt 
or so to work. The bias source needs to be stable and well 
bypassed so that the bias variations (transients or hum) are 
not transmitted along with the required audio signal picked 
up by the microphone. This simple scheme provides about 
1.2 volts bias from two series-connected silicon diodes, 
forward-biased from a power supply that may be derived 
from the amplifier fed by the microphone. 


+V SUPPLY 


ELECTRET 





The two diodes only need 5 mA or so bias current so the 
resistor value can be readily calculated, knowing the supply 
voltage, from: 


R - Vsupply — 1.2 |-ohms 
4) 


The 10u capacitor should be a tantalum for best results, but 
an electrolytic will suffice. 


Simple power supply overvolitage 
‘crowbar’ 


Series-regulated power supplies used to power dc-operated 
equipment can wreak havoc if the series regulator fails and 
passes the full rectifier output to the equipment. The solu- 
tion is to detect when such failure occurs by sensing the ris- 
ing output voltage and shorting the supply output, causing 
a fuse to blow. 


FUSE 






£02 
REGULATOR 


OUTPUT LOAD 


This circuit is probably one of the simplest ways to achieve 
such overvoltage protection. The two zener diodes, ZD1 and 
ZD2, are chosen so that their combined rated voltages equals 
the supply output voltage plus a safe small amount — say 


Benchbook is a column for circuit designs and ideas, workshop 
hints and tips from technical sources of the staff or you — the read- 
er. If you’ve found a certain circuit useful or devised an interest- 
ing circuit, most likely other readers would be interested in knowing 
about it. If you’ve got a new technique for cutting elliptical holes 
in zippy boxes or a different use for used solder, undoubtedly there’s 
someone — or some hundreds — out there who could benefit from 
your knowledge. 
Better still — we’re willing to pay for your idea! 


10-20%. When the supply output rises following regulator 
failure, ZD1 and ZD2 will conduct immediately the voltage 
reaches the predetermined amount. The small voltage drop 
across the 56 ohm resistor will turn on the SCR gate which 
will then conduct, shorting the supply and blowing the fuse 
in series with the output. — 

For example, say the regulated supply output is nominally 
13.8 V (a common ‘CB’ supply.) The safe maximum for most 
13.8 V-operated equipment is typically 15 V, so ZD1 and ZD2 
could each be 7.5 V zeners. Alternatively, a 10 V and a 4.7 
V zener could be used. 

The fuse should be rated above the normal supply output 
current rating, but not so high that it won’t blow when the 
protection circuit operates. A 7.5 A fuse should be adequate 
for a5 A rated supply. 


Solar cell RF power meter/dummy load 


Most commercial SWR/RF power meters are not too sensi- 
tive at low power levels and too expensive to be justified for 
experiments with QRP (low power) transmitter circuits. On 
top of which, you have to add a dummy load because on-air 
testing is unsociable, not to mention unacceptable. 

This circuit has the advantages of simplicity and low cost, 
coupled with good sensitivity at low power levels. What’s 
more, it can be simply calibrated with 50 Hz ac. 





ow 
2xSMALL 
RF IN PILOT LAMPS Imaé 
—> + 
= ae 
N 
SOLAR ~ 
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Two small pilot lamps of the lilliput Edison screw (LES) 
type form part of the dummy load. A low cost solar cell piece 
placed adjacent to the lamps picks up their radiated light, 


which will vary with power level. The 1 mA meter connect- 
ed across the solar cell indicates the light level directly, and 
hence a measure of the power. The dummy load impedance 
is approximately 50 ohms, but it’s not a precision instrument, 
so an exact determination is not necessary. 


The circuit can be used at powers up to 10 watts. Calibra- 
tion is readily carried out using the output from a low vol- 
tage mains transformer, a wirewound potentiometer and the 
ac range on a multimeter. Use the potentiometer across the 
transformer output to apply various voltage levels to the dum- 
my load. Measure the voltage applied and work out the power 
to calibrate the meter scale. An accuracy of 5-10% is adequate 
for experimentation. The non-linearity of the pilot lamps with 
applied power probably won’t allow better accuracy, anyway. 


We’ll pay a minimum of $10 for each item published. Send your 
gems to ‘Benchbook’, Australian Electronics Monthly, PO Box 
289, Wahroonga NSW 2076. Please include your postal address 
for publication with your item(s). 

As far as reasonably possible, material published in Benchbook 
has been checked for accuracy and feasibility etc, but has not 
necessarily been built and tested in our laboratory. We cannot pro- 
vide constructional details or conduct correspondence or techni- 
cal enquiries. | 


September 1985 — Australian Electronics Monthly — 111 





From P.108 


SENS KK SEAS 
SSS 


yy 
te 





The Kikusui DSS/5020 digital CRO features dual-channel Y The Leader LBO-5825 digital storage CRO looks rather like a 
inputs and 20 MHz bandwidth. It is distributed by Emona in conventional CRO, but behaves quite differently! Leader 
Sydney. instruments are distributed here by AWA Instruments 
Department, North Ryde NSW. 





parameters and measurement results written on-screen 
and/or the ability to transfer this data to an external com- 
puter system or hard copy. 

Shorter product life demands shorter design cycles and 
this, in turn, creates a pressure to get the design ‘right first 
go’. In production testing and characterisation too, there is . . 
demand for checking an ever more complex set of parameters We would like to acknowledge the following companies for 
within close limits and providing an ‘audit trail’ of results. lea kind epee a He eee a series 
This requires digital instrumentation withthe ability to store, | ¢hd pemision to reproduce materi: Pliny Scenic 
transfer and record such data and quite sophisticated digi- Parameters and Scientific Devices. 
tal CROs are being produced to meet this need. 


As I said in the beginning, digital oscilloscopes may look 
like their analogue compatriots, but underneath, they are 
beasts of an entirelv different character. ®& 








For Price and Performance 
Nothing Beats Trio-Kenwood 


CS1021 20 MHz Dual Trace Oscilloscope 


When you look at the opposition it is obvious why 
Trio-Kenwood Is the best value CRO in Australia. 

Just look at these features: Clear Sharp Traces; ImV/ 
Div Sensitivity; Fast 50 nS/Div Sweep Speed: 
Excellent triggering: clearly indicate the CS1021's 
superiority when tested against comparable 
oscilloscopes. 

Now look at the price - $599.00° excluding probes 
or $652.90 with probes. You have a choice. 
Trio-Kenwood. The name you know. With full service 
and spare parts back-up. 

Nothing beats it. 





Available from: 

Parameters, Dick Smith Stores, George Brown (Sydney), Radio Parts (Melb.) Radio 
World (Canberra), Trio Electrix (Adelaide), L.E. Boughen (Brisbane); W.J. Moncrieff 
(Perth), and other leading electronic stores. *$688.85 including tax. 


SYDNEY: MELBOURNE: 

41 Herbert St, Artarmon, N.S.W. 1064 Centre Road, Oakleigh South. PARAMETERS?” 
P.O. Box 573, Artarmon, N.S.W. 2064 Private Bag No. 1, Oakleigh South 3167. 

Phone (O02) 439 3288. Telex AA25021 Phone (03) »/5 0272. Telex AA3 301 2 PERFECTION IN MEASUREMENT 
‘AERA ESR AES I SE a Ee LE LES aS DT ESS 8A SS a 
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HOBBYIST TOOLKIT — 


SPECIAL 
READER 
OFFER 


HERE’S A TOOLKIT 
JUST RIGHT FOR 
THE HOBBYIST’S 

HOME WORKSHOP 


Minitool Australia Pty Ltd, as a special offer to 
readers of Australian Electronics Monthly, is 
offering this professional quality ‘Minitool’ kit of dc- 
powered workshop tools for a very special price for 
a limited period. 

The set of tools comes in an attractive and useful 
carrying case that holds all the pieces. The tools 
included in the kit comprise the following: 

Drill stand, jigsaw, orbital sander, flexible 
shaft and motor, grinding tool, 3 mm rill, 
sandpaper, set of 10 spare jigsaw blades, tommy 
bar for drill, small G-clamp, Allen key, extension dc 
lead. 


The Minitool drill has a chuck that will accommodate 
drill sizes from 0.8 mm diameter (commonly used 
for drilling component lead holes in printed circuit 
boards] right up to 6 mm diameter. Chuck speed is 
approximately 7000 rpm. The Minitool jigsaw is 
able to cut wood down to a depth of 7 mm and is 
ideal for use on plastic ‘jiffy’ cases, etc. The blunt 








Saw tip protects against injury. The orbital sander 
is just the thing for ‘finishing off’ surfaces and 
edges. It has a sanding face of 65 x 90 mm. 


Minitools are made of robust, mechanical shock- 
resistant ultramide and have been carefuly and safely 
designed for use by hobbyists of all ages. Being 
powered from a 12 V dc source, either batteries or 
power supply, means these tools are safer than 
mains-powered ones. 


The Minitools Toolkit No. 00.62.90x, as described, 
normally retails for $212.00. 


SPECIAL OFFER PRICE: 


Minitools Toolkit No. O00.62.90x: 
$155.00 [inc. sales tax] 

12 Vdc/1 A plugpack power supply: 

$21.60 (inc. sales tax] 


OFFER CLOSES LAST MAIL 
31 OCTOBER 1985 





_ # If you would like to inspect one of these toolkits, call into our office any weekday during business hours. We’re located at: WB Building, Cnr Fox Valley Rd 


«my .7’“? ay “EP a a a a a =a 


How to order: 
CUT OUT OR PHOTOCOPY THE COUPON, 
COMPLETE THE DETAILS AND SEND IT, 
TOGETHER WITH YOUR CHEQUE, MONEY ORDER 
OR CREDIT CARD DETAILS, TO: 

| ‘Minitools Hobbyist Toolkit Offer’ 

Australian Electronics Monthly 

PO Box 289, WAHROONGA 2076 NSW 
Please allow up to four weeks for delivery 


| MSM a4 oc ee cee et ede eee eae 
ee ee eee Postcode...... 


| Signature 


and Kiogle s St, t, Wahroonga NSW. The entrance | is in Kiogle St 


PLEASE RUSH ME 






.Minitools Toolkit{(s) No. 000.62.90x at $155.00 


.12 Vde/1 A plugpack(s} at $21.60 
TOTAL COST: $ 
| enclose payment by: 


Money orderL] Cheque*L] Amex] 
Bankcard C] Mastercard] VisaL] | 
Credit Card No:...........02 008 2 een eee 
Expiry date: ..../..../.... 


Cheque or Money Order No: 


*Please make cheques or Money Orders payable to 
‘Australian Electronics Monthly’ 
(Unsigned orders cannot be accepted] 


Bae lec nice eemn sie <li’ a Sis? sci <a aces ia* Cag ia lel lice <<a ha. cake bala de 
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eaders of the Financial Review will 
have been interested to see the 


advertisement on June 28: 
‘“Balderdash Detector for hire. Works 
in large computer-using 
organisations.’ 

What a good idea! We can think of a few 
small computer-using organisations 
who could do with the services of such 
an individual too — and dare one even 
say one or two members of the computer 
industry itself? 





Telex wants businesses to make more 
use of its facilities. Now we must admit 
that, in this business, the telex is pretty 
heavily — and at times defly — used fa- 
cility. 

Some large companies, wanting quick 
dissemination of their latest press 
release, use the “‘broadcast telex’? — one 
‘message’ sent to dozens of addresses. 
So when Telex urged us to send more 
telexes how did they send the message? 
By mail, of course! 
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The Veterinary Surgery Department of 
the University of Queensland likes to 
properly look after the fauna placed in 
its care through the application of 
modern technology. A recent press 
release of theirs brought the news that 
they had installed a computerised axial 
tomographic scanner for the determina- 
tion of soft tissue cancers and other ab- 
normalities in animals up to the size of 
a sheep. 

While the vets’ PR called it a CT scan- 
ner, we all know it’s more properly, and 
appropriately, called a CAT scanner. 


From Edinburgh comes a spine-chilling 
story, or perhaps spine-warming accord- 
ing to whether you like your wine white 
or red. 

Perhaps stung by unreliable waiters 
who made personal adjustments to the 
stock, a restauranteur outlaid the not in- 
considerable sum of $10000 on a 
second-hand (or perhaps the word 
should be pre-loved) wine-serving robot. 

Unfortunately, as an Edinburgh court 
was told, the robot first spilled a glass 
of wine and then after a few minutes it 
became uncontrollable, and began to 
knock over furniture, alledgedly fright- 
ening the clientele. 

As if this behaviour seemed too simi- 
lar to the human waiter which the robot 
replaced, it reinforced its uniqueness by 
finally disgorging its head into a cus- 
tomer’s lap. 

The case continues. a 





Weller 
. performance and 


reliability. 





Look-alikes aren’t that simple. 


You could buy a lower priced soldering station watch. To make working with sensitive com- 
that looks very similar to the Weller WTCPN. ponents that safe and simple, Weller has 
But it wouldn't perform like it. incorporated state-of-the-art technology 

By changing the heat sensing tips, the into an attractive impact resistance Case, 
Weller WTCPN automatically controls out- that’s ideally suited for assembly work. 
put and temperature in three stages (315°C, Don't be fooled by look-alikes. 
370°C and 430°C). Once selected, you can be Check with your Electronics Distributor. 


assured of constant, accurate temperature Th W 1] WTCPN 
control without dials to turn or settings to e e er 

| ZI CRESCENT LUFKIN NICHOLSON PLUMB TURNER WELLER WIRE-WRAP WISS XCELITE 

The Cooper Too! Group Limited, P.O. Box 366, Nurigong Street, Albury NSW 2640, Australia, Tel: (060) 216866, Telex: AA 56995 


_ COOPER | 
| INDUSTRIES 








@|KIKUSUI 


We're not riding 
(o)a om k=) 0)6)/(o]/(0) 0 
We're making one. 
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KIKUSUI Oscilloscopes — from the 
popular 2 channel 20 MHz COS-5020 


to th ision 5 channel 150MH a 
COS-61! soe sat well py range of B EMONG INSTROMENTS 


Cok Tot] | fok-Tero) of TM Th tame l (elit: | my ol e-\e [om DIVISION OF EMONA ENTERPRISES PTY LTD 


All KIKUSUI ’scopes include quality s_—> New Office & Showroom: 


probes and a TWO year warranty. Se aeeencat eT Tol fel i 8 


Ph. 212 4599. Telex: AA74500 





